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FOREWORD

Contraci Number DOT-DG-82504~A between the 1.8, Coast Guard and The
Travelers Research Center, Inc. (TRC) consisis oi five parallel activities., The five

final reports stemming from these activities arc cntitled:

{1) Applicability of National Data Buoy Systems to Refined National
Fequirements for Marine Meteoroiogical and Oceanographic Data.

{#3 Characteristics of National Data Buoy Systems: Their Impact
on Data Use and Measurement of Natural Ph.  nena.

(3) Cuost Effectiveness Sensitivity of National Data Buoy Systems:
An Easay.

(4) Computer Programs for National Data Buov Systems Simulation
and Cost Models.
(5t An Analysis of Cruise Strategies and Costs for Deployment of

National Dats Buoy Systems,

Each of these five reports is complete in itself, but it must be recognized that
in all instances the other four activities both influenced and coniributed to the results
presented in each individual report,

The preseat USCG,/TRC contract is an outgrowth of a study of the feasibility of
national data buov systems performed by TRC and Alpine Geophysical Associates for
the USCG during 1967, Need was evident for investigation, research, and analyvsis
in greater depth in several areas to support the concept formulation and deployment
planning efforts of the newly-formed U.S, Coast Guard National Data Buoy System
Degignated Project Office (NDBS DPO)Y, This report and the other four cited above
satisfv some of those needs,

All five THC reports have benefited from the close cooperation and guitiance
afforded by the USCG WDBS DPO stafl: Cuapi. J . Hodgeman (Proi et Managery,

Cmdr. V. Rinehart, . Wesler, E. Parker, P, Morrill, and Lt Cmdr. W, Merlin

(Contract Monitor).
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PREFACE

This document i8 divided into three secticns to logically present a different level

for three sets of readers. Section 1, General Descriptions of Bucy Computer Programs
and Data, provides a comprehensive summary of the computer programs and data devel-
oped by The Travelers Research Center, Inc. (TRC). This section is primarily lor a
management cverview and is intended to present computer program capabilities and
data descriptions with a minimum of the related details. Included in Section ] is a

description of the:

{i) Integrated Buoy Deployment Cost Model Program

2) Procurement, Maintenance, and Replacements-Cost Model Program
(3) 10-vear TDP Financial Plan Program

4) Buoy Component Characteristics Data File

i5) Fleet .sjumerical Weather Central Depth Data.

Section 2, Computer Programs Operating Inst-uctions, is for those persons desir-
ing another leve! of detail about the programs. This section presents the information
necessary to prepare data card decks and operate the computer programs. It is assumed
that the reader of this section is familiar with basic autematic data processing.

Section 3 is the Maintenance Programmer’s Manual for the programs and data
described. This section is for an experienced FORTRA.. programmer and is supple-
mented with appropriate flow diagrams, compilation listings and tave dumps in Ar en-

dixes A through N.
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RAL DESCRIPTIONS OF NATIONAL DATA BUOY SYSTEMS

MATED MODELS A!iD DATA

GEN
T

1.0 GEXNE
\UTOQ

Part of the 1968 TRC contractual effort for the U'.S. Coast Guard National Data
Buoy Svstems Designated Project Office (NDBS DPQOj was directed toward automating
a selected set of manual simulation and cost models. These models were developed in
the 1667 TRC Study of the Feasibility of National Data Buoy Systems and are used to
determine the deplovment, maintenance and replace ment cost characteristics for
alternative datz buov system configurations. A corollary objective. under the task of
buov model satomation, wis to prepave the 1967 buov components data base for further
automated processing. A computer model was also developed to assist in the analysis
of the funding schedules considered in the develeopment of 2 Technical Development Plan.

This report deseribies all the features of the computer models ~nd programs and
presents the information necessary to operate and maintain the programs. A detailed
«tudv based on the data bhnov svstem deplovment cost model is found in a companion

1
Py

report.

1.1 Iategrated Buey Deplevment Cost Model

1.1 Intreduction

| y—a

Eariv in the 1867 TRC study of the feasibility of NDBS. cost models were devel-
oped to estimate the cost of buov deplovments, maintenance. replacemen.s and spares.
These were manua! models and their scope and detail were quite limited. As some of
these problems associated with a NDBS were to be studied in greater depth. it was
apparent that an automated buoy deplovment cost model would be essential to provide
the data necessary for trade-off studies of some of the variables involved in buoy
deplovment and maintenance. Therefore. TRC developed an integrated buoyv deplev-
ment simulation and cost model computer program that computes the times, distance. and

costs associated with the deployment of specified buoy systems and deployment strategies.,

1.1.2  Program Function

The bhasie purpose of the buoy deployment cost model is to compute the time and
costs required to deplov a specified buoy svstem. The iput information must include
1. . " : . e )
Noithrop, G. M., 1965; An Analysis of Costs and Cruise Strategies for Deployment
of National Data Buov Systems, Report 74u3-337, The Travelers Research Center, Inc.,
Hartiord, Gctober,




data for all of the items listed in Table 1-1. To wo this, the user defines the ship
cruises necessary to deploy all the bucys. The program computes the great circle
distance between the prescribed points and converts this distance to the sailing time
required for each of cight ship speeds. To each of these sailing times are
added the total time required to implant the buoys for each of four buov implanting
times. This sum is the total ship sea davs required for each ship and buoy implanting
time. The number of port days for each cruise is computed as a function of the ship

buoy-carryving capacity and the number of buoys on-loaded. The algorithm used is:

Port Day~ =

{Bucys On-Loaded) .

Min. Port Days (Max. Buoy Capacity)

(Max.PortDays - Min. Port Days{!
L

{1-1)

The sum of all ship sea davs and port davs is the minimum possible ship days for that
deployment.

Costs for the number of ship sea days, port days and distance traveled as a
function of ship speed is computed using three different basic ship sea~day costs. The
minimum time and cost values are also multiplied by a safety factor (typically 4/3) to
provide a ''reascnable'’ upper himit to be used with the minimum time and cost values.
The average deployment cost per buoy, the number of buoys that can be deployed in a
ship work vear and the total buoy hardware cost as a function of water depth are also

computed.

1.1.3  Program Output

The output of the deployment model is a printed listing of the results of the run.
The various types of output pages, in the order in which they are produced, are as
follows:

Constants Page. All input variables used during a computer run are listed with

the output. The majority of these variables are presented on a Constants Page us
illustrated in Fig. 1-1. Notice in Fig. 1-1 that there are specified desired and maxi-
mum sea days per cruise. The program is designed to output a message if a cruise
will require a greater number of sea days than the specified desired value, although
it will continue to deploy buoys. However, the program will terminate if a cruige will

require more time than the specified r-aximum sea days per cruise.




TABLE 1-1
USER-SPECIFIED INPUT VARIABLES FOR THE DEPLOYMENT MODEL

A. Buoy Data

1 Latitude, long ude and water depth for each buoy.

2. Buoy hardware cost: basic buoy. mooring line, oceanographic
sensor package.

3. Mooring scope.

B. Ship Port and Buoy Depot

I. Latitude and longitude for both port and depot.

2. Minimum and maximum allowed davs in port.

.  Ship Characteristics

1. Ship buov-carrving capacity.

2. Ship speeds (8 speeds per run).

3. Basic costs per ship sea dav (3 values).

1. Ship "maintenance’ ccst per sea day as a function of speed and size.
5. Cost per nautical mile travelled.

. Hours required to implant a buoy (4 values).

7. Maximum allowed sea days for a cruise.

8. Davs per vear the ship is not available (overhaul).

. Additional Data

1. Navigation points to route around islands and peninsulas.

A safety factor used to multiply all computations in order to
obtain a "reasonable’ upper boundury on costs, cruise times, ew




RUN NB« 110 DAYE & 0CT &8

WEST PACIFIC MDI FOk THE 375 TOTAL BUOY LOCATIONS Kap
ITNCLUDES NEW SHiP SEA-DAY AND PORT-DAY COST COMPUTATIONS

STARTING DEPLOYMENT DATE = i JAN 69
CONSTANTS USED FOR THIS OEPLOYMENT

PORT
NAME = HONOLULU, HA
LAT = 21.3N
LONG =157, 8W

DEPOT
NAME = HONOLULU, HA
LAT = 21.3N
LONG =157.8W

SHIP
NAME =
AVERAGE CRUISING SPEED, XTS = 49,0
MAXIHMUM AUOY CAPACITY = 12
OVERALL SAFETY FACTOR = 1.33
HOURS TO [MPLANT 1 BUOY * 12.0
DESIRED SEA DAYS PER CRUISE = 3¢C.0
MAXTMUM SEA DAYS PER CRUISF = 99.0
MAXTMUM PRY DAYS PER CRUISE = 10,0
MINIMUM PRY DAYS PER CRUISE = 4,0
LDAD/CRUISE

1" 8 12 12

NAV POINTS/CRUISE
0 2 0 0

AYOY COSTS

BUOY W/0 S/S SENSORS OR MNONi. . NG = % 15800r.
SUBSURFACF SENSOR PACKAGE, EACH = ¢ 7nec.
MOORING L INE PER 1000 FT = 3 1750,

“O0ORING SCOPE = 1.00

Fig. 1-1. Data Buoy Deployment Constants Page.




The entries in Fig. i -1 under LOAD/CRUISE a1e the number of buoys to be
carried on each cruise. The entries under NAV POINTS/CRUISE are the number of
navigation points required for each cruise.

Buoy Hardware Cost and Order Page. Figure 1-2 is a listing of a set of buoys

in the order in which they were depleyed. Buoy location, water depth, the number of
subsurface sensor packages required for each buoy and total hardware cost is also
shown. It is possible to specify different basic buoy costs for individua! buoys, although
the ~osts are all the same in Fig. 1-2. Buoy numbers are an arbitrary assignment of
four aiphanumeric characters. Normally, thev are chosen to facilitate their location

on a plotted buey map. Water depths mav be input either in feet or meters: all depths
are converted to feet for cutput on this page.

Cruise Deplovment Summary Page. This page contains the highlights of the
calculations performed after each cruise is completed; it is illustrated in Fig. 1-3.
The distance hetween successive points is presented in the fourth column and is the
distance bhetween buo' s, in the order in which they are deploved. The calendar date:
presented are based on the starting deplovment date, a 30-day month, and the elapsed
deplovment davs until each event 1s completed. Cost values on this page are computed
only for the slowest ship speed, the shortest implanting time and the middle ship sea-
dav cest value.

The printing of the cruise deployment summary page is optional and is usually
byv-passed if there is a large number of cruises to be made.

syvstem Deployment Summary Page.  Significant cruise and system totals are
presented on the svstem deplovment summary page as shown in Fig. 1-4. The ¢atries
en this page are self-explanatory

Depleymen: Test Summary Page The test summary pages are a presentation
of 211 of the eritical thme and cost values for the deplovment just completed. An
example of this tvpe of output page is showr in Fig. 1-5. The ciitical constants used
and the eritical values caleulated are listed in the first ten lines of output. Of particu-

L importance among these constants are
tay The ship buov-carrving capacity,

by The base cost per sea dav,

ic) The ratio of the cost per port day to cost per sea day,




RUN NBR

11¢

DATE 4 OCV 68

WEST PACIFIC MDZ FOR THE 375 TOTAL BUOY LOCATIONS MAP
INCLUDES NEW SHiP SEA-DAY AND PORT-DAY COST (OMPYTATIONS

BUOYS - IN ORDER DEPLOYED

DEGS DEGS DEPTH 8ASIC S/8 ToTaAL
KRR LAT LONG (FT) cost PGS cosTt
EP10 3N.ON 161.20 18045 $158000. 20 $329579.0C
EP 3 40.0N 165.0% 18045 $15800uv. 2C $3129579,00
€EP 2 S0.ON 180.0M 21000 $158000. 20 $3347%0.00
€ 1 60.0N 180.0M 6561 $158000. 17 $288482.00
JP 3 S50.0M 166.0F 18045 $158000. 2C $329579.00
WP 6 41.5N 16T7.0F 19585 $158000. 20 $332449.0C
EP 4 40.ON 180.0W 18045 $158000. 20 $329579.00
EP 8 32.,6N 1T7.56 16404 $158000. 20 $326707.00
EP 9 30.0N 169.6W 16800 $158000., 20 $327400.07
EP3I3 24.0N 164.0W 14764 $158000. 20 $323837,.nC
We 8 36.”N 158.8F 12000 $158000. 19 $312000. 00
WP 5 40.0N 153.5 14700 $158000. 20 $323725,70
WP 4 40.0N 139.0C 3280 $158C00. i5 $268740.00
WP T 33.0N 143.2F 22966 $158000. 20 $338191.60
WP1l 30.CN 155.5€ 19029 $158000. 20 $331301,00
WP28 2S.0N 16%5.0F 19687 $158000. 20 $3132449,00
WPL7 23.0N 171.06 19200 $158000. 20 $331600.C0
EPLI4 20.0N 168.5W 186404 $158000. 20 $324707.00
€EP13 20.0N 180.0w 14764 $158000. 2?20 $323837.0C
WPi8 20.0N 158.8F 19685 $158000. 20 $332449.00C
wPle 23.0M 146.06E 19685 $158000. 20 $337€49.C0
WPl0 27.0N 135.06 14764 $158000. 20 $323837.00
WP 9 7,0N 126.4F 656 $158000. 9 $22214R,100
WP13 20.0N 116,06 3280 $158000. 1S $268740.00
WPl4 20.0ON 126.7F 16404 $15800C. 20 $3267N07,.00
WP1S 20.0N 137.0F 16404 $158000. 20 $326707.00
WP24 14,0N 153,0F 19685 $158000. 20 $3324469,0C
WP26 15.0N t70.0F 146200 8158000. 20 £31263%50.00
EP12 10.0N 179.0€ 14764 $158000. 20 $323A837,.00
£EP19 10.0N 170.8w 16404 $158000. 20 $326707.0C
wP25 10.0N 1%8.3F 1804% $158000. 20 $329579.00
WP29 11.0N 145,06 15000 $158000. 20 $324250.N0
¥P23 10.0N 137.7E 16404 $158000. 20 $326707,00
wP22 10,08 127,06 22966 $158000. 20 $331819t.0C
¥P21 10.0N 11A,S5F 492 $158000. 8 $214861,00
WP1le 0.1N 123,2¢ 1312 $1S5R000. 11 $2372 56.0C
WP20 D.IN 134.0F 14108 $158000. 19 $315689.00
Wel2 0.IN 144,28 131.3 $158000. 19 $313965.0C
WP 2 O.IN 1564.8E 8202 $158000. 18 $298354.00
we 1 0.IN 165.5F 16404 81%800C0. 20 $326707.0C
we2ar O.I1N 176.06 13800 $1%58000. 19 $315150.0C
€EP28 O.IN 173.7W 16404 $158000. 20 $326707.00
TOTAL BUOY MARDMARE COST (W/0 SPARES) $ 13250114.1C
TOTAL NBR OF BUNYS TO BE DEPLOYED = &2
Fig. 1-2. Data Buoy Hardware Cost and Deployment Urder Page.




RUN NBR 110 Ua.E & 0OCT 68

WEST PACIFIC MDZ FOR THE 375 TOTAL AUGY LOCATINNS MAP
INCLUDES NEW SHIP SEA-DAY AND PrRT-DAY COST COMPUTATINNS

CRUISE DEPLOYMENT SUMMARY
CRUISE 1
ON-LDADED 10 BUDYS AT HOINOLULU, HA
SHIP UNDERWAY 1 JAN 69 AT 800 HRS, SEADAYS = 0,7

RUNYS FTMPLANTFD IN FOLLONWING NRDER

RUOY NEGS DEGS N M N M[ TO DATE SEA neLy.t
NAR LAY LONG RTHN PORT NAY NAY
EPLIO  30.0M 161.2W 954 55¢ 4 JAN 3. 1)
FP 5 40.0N 165.0W 629 1183 T JAN 5.5 6.5
Fo 2 50.0N 180,0W 873 2020 12 JAN I1.0 1.7
FP 1 60.0N 1R0.CW 601 2510 15 JAN 14,13 14.3
WP 3 50.0N 166.0CF 167 2428 19 JAN 19.4% s, 6
WO 6 41.5N 167.0F 512 2152 22 JAN 21.2 21.7

EXCEENED DFES{RED SFA DAYS TO [MPLANT ABNOVE BuUNY

FP 4 40.0N 1RC.0H 598 1597 2% JAN 24,5 2.5
FP A 32.4N 177.5¢ 472 14738 28 JAN 21.2 27,°?
F2 9 30.0N 169.6W 678 825 2 FFR 30. R 0.9
F®33 24.0N 166.0W 463 380 « F£8B 33.s 33,5

SHlP RETURNED YO HONOLULU, HA ON 6 FEB 69 AT 1490 HRS

N MILFS STE*MED THIS CRUISFE = 6536

BUOYS TMPLANTED THIS CRUISE = 10

TOTAL BUQY IMwLANTED TO DATE = 1€

RUOYS REMAINING TO BE DPLYD = 32

MINIMUM PSBL SEA DAYS FDR THIS CRUISF = 35.3
MINIMUM REQUIRED PORT DAYS = 9,0
MINIMUM PSBL NEPLOYMENT DAYS VD DATE = 44,3

MIN OPLYMT DAYS X SAFETY FACTOR = 58,9
------------ AT 8 5600,00 PER SEA DAY -----=-wwe---
MINIMUM SHIP CNOST FNR THIS CRUISE $ 282627.00
MIN SHIP CDST X SAFETY FACTOR $ 375893, 0N
TOTAL MINIMUM SHIP COST TO DATYE s 282627.00
TOTAL MIN COST X SAFEYY FACTOR $ 375893, 00

Fig. 1-3. The Cruise Deplovment Summany Page.
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RUN NBR 110 OATL & OCT 68
MEST PACTFIC MDZ FOR THE 37% TOTAL BUOY LNCATIONS MAP
INCLUOES NEW SHIP SEA-DAY AND BORT-DAY COST COMPUTATIONS

SYSTEM DEPLOYMENT SUMMARY

STARTING DATE = 1 JAN 69 AT 800 HRS

CRUISE BUOYS N MILES HIN SHIP MIN SHIP TOTAL MIN MIN X
NBR DPLYD STEAMED SEA DAYS PRT DAYS DPLY DAYS SAFETY

i 10 6536 3%.3 9.C 44,3 S3.9
2 8 71520 38.8 2.0 45.8 62.3
3 12 10531 54,19 10.0 64.8 86.1
& 12 11189 57.8 10.0 67.8 an, 2
4 42 35778 186.6 37.0 223.6 297.4

------------- AT 8 5600.00 PER SEA DAY «=-cceevn_o

MINIMUM SHIP COST FOR THRIS DEPLOYMENY $ 1446756.00

MINIMUM SHIP COST X SAFETY FACTNR $ 1924185.00

TOTAL COST FOR RUOY HARNDWARE DEPLOYEN $ 13250314.00

VATAL FEEY OF MOORING REQUIRED = 621613

TOTAL S/S SENSOR PACKAGFS DPLYD = 789
AVERAGE DEPTH PER AYQY IN MN7 = {4R47
AVERAGE HBR OF S/S PKGS PER BUQY IN MDZ = 18

AVERAGE HAROWARE COST PFR RUQY IN wuNZ $ 315484,00
AVERAGFE DISTANCE TRAVFLFD PER BUGY NEPLOYFD = A51 N M|

SUMMARY 0OF CONSTANTS USED FNOR THIS DEPLOYMENT

SHIP AVERAGF SPFEN 2 9,0
SHIP MAX BUNY CAPACITY = |2
HRS TO IMPLANT 1 BRUCY = 12.0

MAXIMUM GFOGRAPHICAL UNCATIONS

WEST NORTH FAST SNUYTH
50.0N 18C.0W 60,0N 180.0W 10.0N 179,C¢ CalN 123.0F

THE SHORTEST MOORING WAS 492 FFET AT 10.0N 116.5F
THE DEEPEST MONRING WAS 22966 FEET AT 3I3.ON 1613,2°F

Fig. 1-4. System Deployment Summary Page.




RUN NBR 110 OATE & 0CT AA
DEPLOYMENT TEST SUNMARY - ne

WEST PACIFIC wn? FOR THE 37% TOTAL PUHOY LOCATIONS MAP
INCLUDES NFW SHIP SFA=NAY AND PORT.)AY COSY COMPUTATIONS

42 AUOYS OFPLOYED FROM HONDLULU, HA
TATAL DISTANCE, N Ml = 1377A
BASF CNST PFR SEA NAY = ¢ 2000.00

SHIP RUNY CAPACITY » |2
MARTMUM CRUISE. N Ml = 111A9
COST/PORY DAY =0.94 X SEA DAY

SPEED KN Q.00 12,00 15.00 18,00 21.00
cST/nt ¢ s.70 5. 78 S.78 T.01 11,27
ADD/OY § 60C,.00 600,00 ANO.O0N 600.70 780,00

26,00 27.00 30.00
16,63 23,37  30.90
980,00 1200.,00 1400,00

AVG  MAX MIN MIN MIN “IN DEPLOYMENT COST, $K
SHIP CRSE SEA PORT neLy X SAF  MIN NDPLY X SAF AVG/8UDY
SPD (NAYS) DAYS DAYS DAYS FCTR DAYS FACTOR (4IN)

12 HRS TN IMPLANT A RUOY, TOTAL TIME TO IMPLANT = 21,0 DAYS -==w--=

Q.0 ST.8 186,46 37,0 223.6 297.4 782,35 1060.7 19.6
12.0 46.9 145,2 37,0 182.2 242.4 674.0 897.5 le.l
15,0 37,1 120.4 137.0 157.4 209.3 610.2 Bli.b 14.5
18,0 31,9 103.6 37.0 140.8 187.2 6ll1.2 A12.9 16.6
21.0 29,2 22,0 I7.,0 .29.0 171.6 79%.6 1005.0 1.0
26,0 25,6 83,1 37.0 120.) 159.8 939,2 1249,.1 2244
27.0 23.% TA.2 37.0 113.2 150.6 1191.3 1584.5 2% 4
10,0 21.% T0.7 37.0 107.7 1432 1432.0 1904.5 341

24 HRS TO TMPLANT A RUOY, TOTAL TIME TO IMPLANT = 42,0 DAYS -—-=-

9.0 A3.8 207.6 37.0 246.6 325.4 837.1 1113.3 19.9
12,0 %0.9 166.2 137.0 203.,2 270.3 729.4 970.1 17.46
15.0 43.1 141.4 37.0 178,46 277.) 664.0 8R4, 2 15.%
18.0 137.9 t26.n 37,0 161.8 215.2 665.8 a85.5 15.9
21.0 34,2 113.,0 137.0 150.0 199.% 814.0 1082.6 19.4
26,0 31.4 104.1 37.C 141.1 L87.7 1001.7 1332.3 23.9
27.0 29.3 97,2 37,0 13,2 178.5 1258.5 1673.8 30.0
30,0 27.%5 9t.7 7.0 128.7 17L.2 1503.4 1999.5 35.8

30 MRS TO IMPLANT A 8SuUNY, TOTAL TIME TN TMPLANT = S2.5 DAYS e===-

9,0 56.8 218.1 37.0 255.1 339.3 864 .4 1149.6 20.6
12,0 53.9 176.7 137.0 213.7 284,13 T56.7 1006.4 18.0
15.0 46,1 1%1,9 137.0 1868,9 251.2 692.1 920.5 16.5
18.0 40.9 135.3 37.0 172.3 229.2 693,.1 921.8 16.5
21.0 37.2 123.5 37.0 160.5 213.5 863,2 1121.5 20.1
4.0 4.6 114,6 3T7.0 151.86 201.4 1¢33.0 1373.9 2646
27.0 32.3 107.7 137.0 164.7 192.5 1292.1 1718.5 30.8
30,0 130.%5 102.,2 137.0 139.2 185.1 1539.1 2046.9 36.6

36 MRS TN ITMPLANT A RUNY, TOTAL TIME TD IMPLANT = 63,0 NAYS ====-

Q.0 69.8 22R.5 3I7.0 265.6 13%53.3 a91.7 1186.0 21.2
12.0 S6.9 187.2 7.0 224.2 29%.2 784.0 1042.8 13.7
15.0 49.1 162,46 37,0 199.46 265.2 719.4 956.8 17.1
19.0 3.9 145.8 I7.0 1R2.8 243.2 T720.4 5.l 17.2
21,0 40,2 136,0 37.0 171.0 227.4 8J2.4 1160.3 2N R
24.0 317.6 125.1 37,0 162.1 21%5.6 1064.3 1415.6 25.3
27.0 35.3 11R.2 137.0 15%5.2 206.% 1325.7 1763.2 31.6
N0 33,5 112,717 37,0 149,.7 199.1 1574.8 2094.4 7.5

AVG  MIN AVG NRR RUPYS
NPLY DAYS DPLY PFP SHIP
PEP AUDY . IN 338 PAVS

5.3 .3
4.3 77
3.7 'q
3.4 1ee
3.1 109
2.9 17
2.7 126
2.6 131
5.8 SR
4.8 €9
4.2 70
3.9 e7
3.6 9%
1.6 1cr
3.? 18
3.1 1ra
6l LY
S.1 tA
4.5 T4
4.1 2
3.8 HR
3.(, a
3.6 97
3.3 101
6.3 L3
5.3 £
6.7 7
4ot 17
4.l p2
3.9 87
3.7 Q]
3.6 q‘

Fig. 1-5. Buoy Deployment Test Summary Page.
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(d) The ship speed table versus the additional cost-per-mile
for each ship, and

(e) The ship speed table versus the additional (maintenance)
cost that is added to the cost for each ship sea day.

The remaining tabular data in Fig. 1-5 presents the resulting calculations for each
ship as a function of its speed and time to implaht a buoy.

Minimum sea days and minimum port days (Cols. 3,4) in Fig. 1-5 é.re added
together to give minimum deployment days (Col. 5) which is then multiplied by the
safety factor to produce minimum deployment days times safety factor (Col. 6). The
minimum deployment cost shown in column 7 is computed by using the minimum
number of deployment days in column 6 and the ship cost data presented at the top of
the page. Column 8 is obtained by multiplying column 7 by the safety factor. The
average cost per buoy planted in column 9 is computed from the costs in column 7.
The average minimum number of days required to deploy a buoy is shown in colun:n 10
using the data from column 5. The last column lists the number of buoys that could be
implanted by a ship operating at the rate specified in the heading for column 10 (335
days).

Three test summary pages are output for each deployment completed. The differ-

ence between the pages is the value used as the base cos' per (ship) sea day.

1.1.4 Program Operational Information

The Integrated Buoy Deployment Cost Model is coded in the FORTRAN IV com-
piler language and has been developed and operated on an IBM 360/40 computer system.
The program should operate in any other computer system with a FORTRAN IV com-
piler and operating system.

Detailed information on how to prepare the data cards and deck for the program

is presented in Section 2.1; maintenan~a programmer cGetails are presented in Section 3.1.

1.2 Procurement, Maintenance, and Replacement-Cost Model Computer Program

1.2.1 Program Function

Another buoy system cost model that was amenable to computer processing was
the algorithm used to estimate hardware maintenance and replacement costs as a

function of the item's initial procurement cost, expected lifetime and salvage value.

10



7To do this, a series of items are read to dea'cribe the har;lware and include:

(a) number of units of each item to be procured,
(b) cost per unit item,
(c) expected item lifetime, and

(d) item salvage value afte.' expected lifetime.

From this information, the program computes the total initial procurement cost of m

different items as

m ‘
Total Procurement Cost = Z (unit cost) X (number of units). (1-2)
1

The pro-rated cost per year of operation to replace the item after its expected lifetime

is computed by

(Procurement Cost) - (Salvage Value)
(k) (Lifetime) ’

Replacement Cost/Year = (1-3)

where k is an input factor that can be used to test the effect cn the cost t:y changing the
lifetimes by a fixed percentage. Using this cost, the annual maintenance cost is com-

puted from the approximation:
Maintenance Cost/Year = 0.5 (Replacement Cost/Year). (1-4)

In addition to the above cost values, the program also computes the number of units to

be replaced annually by

(Number of units of an item)
k) (Lifetime) !

Replacement/Year = (1-5)

where k is the same lifetime factor described for Eq. (1-3).

1.2.2 Program Output

The output of this program is a listing of the hardware items, their cost charac-
teristics, and the values computed for Egs. (1-2) through (1-5). Anexample of this output

is shown in Fig. 1-6.

11
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RUN 1 20 JUN o8

TETT WITH LIFETIRE FACTORS FROWM 0,70 7D 1.30
DATA FPOM DwN 51 DEPTH = S000 A

AVERAGE ANWUAL REPALTUEMEMTS FOR 1L BULOYS

ITEM NBR LIFE cesy SALVAGE REPLACEMENTS/YR
GPLY  {YR} EACH VAL UE NaR ChsT

40" DISCUS HULL t 20.0 8 §000G. ¢ C. 0.0 8 «2N0,
HOGRING/100 FT 165 .0 8 175, ¢ N. 165.0 3 29478,
40° POWMER SYSTER 1} 5.0 % 1000G. ¢ 0. G2 8 2000.
DATA STORAGE i 3.0 8 10620. 8 Ca Ue3 8 33313,
DATA PROC.-SCAN. 1 4.0 8 15000, ¢ 0. 0.3 § 3715C.
TIME CONTROL 1 2.0 § 1000. 3 De 0.2 ¢ 20T,
BUOY TELEWETRY 1 5.0 § 13000. § C. 0.2 3o0c,
S7S SENSOR PKXG 20 3.0 § T000. % C. 6.7 & «H6K7,
AMRTENT NOISE 2 3.0 § 1000. ¢ 0. .7 8 667,
AMARTENT L IGHT 2 3,0 $ 1700. ¢ 0. 07 8 1133,
TRANSPARENCY SEN 2 3.0 $ 1100. § 0. .7 % 133,
WAVE SENSOR 1 5.0 $ 6250. C. 0.2 $ 125C.
ATHMOS PRESS SNSR i .0 $ 500. $ 0. 0.2 . 5C.
ATR TEMP SENSOR 1 5.0 $ 400. ¢ D 0.2 § AC.
NEW POINT SENSGR 3 3.0 8 1300, 8 0. 0.2 % 433,
WIND VELCYY SNSR 1 2.0 ¢ 600. $ O. 0.5 3§ 30C.
PRECIP RATE SHNSR 1 5.0 8 500. $ 0. .2 100,
INSOLATION SENSR 1 5.0 ¢ 500, $ O 0.2 § 100,
ATMOS ELEC SNSR 1 2.0 8§ 1000. ¢ Q. c.2 20C,
FUFL SUPPLY 1 5.0 § 200. 8 C. fe2 8 40C.
MOORING TENSION I 3.0 8 500. $ Oe 6.3 s 167.
HULL TEMP 1 5.0 8 100. $ Ce. 0.2 ¢ 20,
BILGE WAYER LVL 1 5.0 ¢ 50. 3 0. 6.2 ¢ 1C.
MAG HEADING i 5.0 ¢ 300. $ 0. .2 § 6C.
ANCHOR RELEASE 1 3.0 ¢ 2500. 3 0. 0.3 8 833,
ANCHR,CHAIN, ETC i 1.0 8 1600. ¢ 0. 1.0 s 1000.
NAV RADIO BEACON 1 3.0 § 5000. ¢ 0. 0.2 § 100C.
NAV L IGHT/HORN 1 5.0 $ 500, $ 0. 0.2 ¢ toc.
TOTAL INITIAL PROCUREMNENT COST $ 328675.00

AVFRAGE ANKUAL REPLACEMENTY COSY $ 100151.00
AVFRAGE ANNUAL MAINTENANCE COST $ 50076.00

ANNUAL REPLACEMENT & MAINYENANCE $ 150227.00

Fi, 1-6. Output Example from the Procurement,
Mainteruace and Replacement Program.
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.2.8  Program Operational Information

This computer program is also written in the FORTRAN IV compiler language
and has been developed and operated on an IBM 360/40 computer system. The program
should cperate in any other computer system with a FORTRAN IV compiier and operat-
ing system.

Detailed information on the preparation of the data cards and deck for this pro-
gram are presented in Section 2.2; maintenance programmer information is presented

in Section 3.2.

1.3  TDP 10-Year Financial Plan Computer Program

1.3.1 Frogram Description

One of ihe more cumbersome tasks encountered in the development of a Technical
Development Plan {TDP) is to properly account for the many categories of information
applicable to the various line items. For example, an entry for the line item “training
ship-board buoy instruments technicians” can apply to such categories as personnel,
training, seaborne support, instrumentation, OMN funds, etc. Cbviously, with the
frequent changes in initiation, scope and funding levels inherent in the preparation of
2 TDP, the desired summation of funds bv categories can best be accomplished by
means of . computer nregram.

The TDP 1C-vear Financial Plan computer program was developed to present
detailed categorized funding information for yearly quarters and totals over a 10-year
period. The user defines the “funding categories” applicable to the TDF analysis
strategy. The line items in the TDP are collected under a user defined major activity
or subactivity. The funding information for each group (subactivity) of line items is
then assigned to the various funding categories as are applicable for the TDP snalvsis
being conducted. The program reads in the data, collecting by month the various fund-
ing information applicable to each funding category. When finished, the program outputs
the line items under their applicable headings and for each defined category, presents
the aecumulated costs by quarter, year, and for the l0-year period. A bar graph appears
with the cost data to illustrate graphically the comparative expenditures for each

quarter within a year. or the total expenditure for the vear.

13




1.3.2  Program input and Output

Basic inputs tu the program are the category titles, major activity titles, the
tities of subnrctivities under each major activity, and the linc iteme with their funding
schedule. The program lists all input data in the order in which it is used for ease of
verifing the input data.

Figure 1-7 is an example of the category definition output page. In this example,
26 different categories were defined. Categories 2 through 23 could be one met’ d of
separating individual line item costs for further study. However, most of the line items
applicable to categories 2 through 23 will also contribute to the total cost categories
1, 24, 25 and 26.

The input information for a subactivity of four line items is collected and listed
ae shown in Fig. 1-8. The inaj. activity and subactivity headings that these items fali
under are listed along with the funding schedule for each item. The cost allocation
vector shown at the bottom is the "switch'' used to indicate the categories to which the
lina items are applicable. In this exarn le, the subactivity line items are applicable to
Total Cost, Total Cost MK1, sensors (MK1) and Total Cost MKO and MK1 (Cat. 1, 16,
17, and 24}, as defined in Fig. 1-7.

The accumulated sum for each category is output as illustrated in Fig. 1-9. The
bar graph to the right of each quarterly total is used to illustrate the rate of funding
for the category for the year.

1.5.3 Additional Information

The main program is written in FORTRAN IV with an IBM 360/40 machine
language subroutine to prepare the bar graph output. The program has been developed

and tested on an IBM 360,40 system.

Section 2.3 presents further information on the program applicable for preparing
data cards and running the job. Section 3.3 is additional information for a maintenance

programmer.

1.4 The Buoy Component Characteristics Data File

During the initial phase of the 1967 TRC study of the feaibility of National Data
Buoy Systems, an extensive survey was made of existing data buoys. Primarily, the

information was collected and used to evaluate the 1967 state-of-the-art in buoy

14




COST VECTNR NEFINITION TABLE

CATEGORY DEFINIVION

1 TOTAL COSTY

2 TOTAL MANAGEMENT COST

3 PROJ MAN OFFICE

4 CONSULTANTS

5 TRAINING

6 COORDINATION

7 TOTAL RESEARCH CNST

8 SENSORE

q MAT AND COMPONENTS

10 GT LAKFS AND ESTUARINE REQ
il CNOPFRATIVE FFFORTS

12 TOTAL COST MK.

13 SENSORS (MKN)

14 HULL AND MOORINGS (MKO)
15 SEABORNE SUPPURT (MKO)
16 TOTAL COST MK1

17 SENSORS {MK1)

19 HULL ARD MOORINGS {MK1)
19 SEABNANE SUPPORT (MK1)
2N SHORE SUPPORYT {(MK])

21 TovaL COST MK?2
22 SENSORS { MK 2)
23 HULL ANN MOQREINGS (MK2)
24 TOTAL COST MKO AND MK1

25 TOTAL CNST SEABONRNE SUPPNRT
26 TOTAL COST SHORF SUPPORT

Fig. 1-7. Category and Cost Vector Definition Table.




MAJOR ACTIVITY- MK}

SUB-ACYIVITY- SENSORS

¥R PROGRAM

69-14D NDEV MK1 SENSORS

AVG

70~ 27 LAB TESING SENSORS

AVG

10-18D FNG DEV MK] SENSORS

AVG
T1- 27 LAS TESTING SENSNRS
AVG
COST ALLOCATION VECTOR -
CATEGORIFS 1 2 3 & S5 6 7T 8§

1 ¢ 0 0 ¢ 0 ¢ 0

START MONTH
STOP MONTH
FUNNING
FUNDING/MONTH

START MONTH
STNP MAONTH
FUNDING

FUNC ING/ MONTH

STARYT MANTH
STOP MONTH
FUNDING
FUNDING/MONTH

START MNNTH

STOP MANTH

FUNDING
FUNDING/MONTH

210 11
no¢c N

D Mo
D

CATEGORIFS 16 17 18 19 20 21 22 23 24 25 24

1 1. 0 0o ¢ 0O ¢ 9

| S &

K H W

LR 4

w o oo
[ R

w -

LU | B | BT
™ >

Fig. i-8. Line Items with Funding Schedule and Activity Headings.
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technology The resulting data base was prerented in a compact code format.z Under
the present contract, TRC undertook to standardize these data as much as possible and
reformat the data base for subse~uent computer processing. The following paragraphs
describe the work compieted on these data and presents the characteristics of the
reformatted data base. (Note: No effort has yet been made to update, or change, the
data content from that tabulated in eariy 1967.)

The data collected were organized into 32 categories of daia buov components as
listed in Table 1-2. The variety of individual characteristics required to fully describe
these components is listed in Table 1-3. Obviously, any single component can have oniy
a small subset of the 84 charactieristics listed in Table 1-3, and it is necessary to have
a specific component in rind in order for the entries in Table 1-3 to be applicable.
Only the first five characteristics are common to all components except for the
meteorological and oceanographic sensors which have eleven common characteristics.

The 1967 data have been processed into a two-dimensional matrix of components
versus characteristics with entries in the table elements where the information was
applicable and available. The matrix is on .nagnetic tape and is available for {urther
computer processing use. Section 3.4 describes, in programmer language, the format

of this data file. Appendix A is a lising of this data tape.

1.5 Fleet Numerjcal Weather Central Depth Data

In order to determine the number of subsurface sensor packages and the amount
of maoting required for each buoy, it is necessary to have a reasonable estimate of
the water depth at each buoyv location selected Routine ocean depth charts present
this information, but on rather coarse "grid” for some aceas. Another problem with
available map data is the possibility for making interpolation errors when reading values.
The ileet Numerical Weatner Centrar (FNWU, tormerly Fleet Numerical Weather

Facility) has ocean depth data on an approximately 20 n. mi square grid for most of

e e

“Walden, R, G. and E. J. Aubert, 1967 Buoy and Buoy Components Diia Compilation
and Analysis, Vol. I, Part 2, TRC 7T4R5-256, The Travelers Research Center, Inc.,
Hartford, July.




TABLE 1-2
BUOY COMPONENTS

Hull surface

Huill, subsurface

Pitch and roll sensor
Acceleration sensor
Vibiation sensor

Mooring, tether

Mooring, main
Tensiometer sensor
Mooring depth control equipment
Acoustic release sensor
Power system, battery
Power systems, other

Data storage

Data processor
Interiogution

Telemetry

Time controi equipment
Sensor scanner

Magnetic sensor
Atmospheric pressure sensor
Air temperature sensor
Dew peint sensor

\Lond velocity sensor
Precipitation 1501

Solar radiation sensor
Depth sensor

Current velocity sensor
Water temperatire sensor
Salinity /conductivity sensor
Acoustic transponder

Acoustic sensor




TABLE 1-3

BUOY COMPONENT CHARACTERISTICS

Buoy identification
Data available
Manufacturer
Model number
Cost

R~Yiabuity

Tyvpe

Range, low

Range, high
Accuracy

(itput characteristics
Size

Weight

Diameter

L.ength

Height

Width

Depth limits
Survivability
Construction
Material

Capacity

Code type
Aveuracy, speed
Accuracy, direction
Tyvpe, speed

Tvpe. direct:on

{nitput, speed

Output, directivn

Power requirements

Bi “lngical immunity
Breaking strength
Buovancy material
Carrier frequency
Direction reference
Displacement
Electrical integrity
Frequency

Lateral displacement
Medium

Resistance to corrosion
Corrosion protection bhelow
Streteh to break

Time constant

~oope

Buovaney

Corrosion protection above
Power output

Anchor elease

Anchor type

Anchor weight

Anchor cost

Anchor chamn

Antenna

Average time, speed

Average time, direction

Auxillary floats
Ballast material
Ballast weight
Modulation type
Band width
Capacity A'H
Charging svstem
Efficiency

Data rate

Draft

Fuel

Interrogate security
Mast height

Mlast diameter
Mooring depth control
Redundanc,

Storage cinde
Storage tvpe

Reel capacity
Sampling rate

Sean rate

Statie stabiliny angle
Swivels

Total mooring cost
Transmitintervad
Transmut duraiion
Power

Function




the ocean areas. The U.S. Coast Guard requested that FNWC forward their ocean
depth data to TRC to make available a numerical tabulation of ocean depth data.

The data received from FNWC were magnetic tapes of packed coded depth* data.
These values effectively describe the representative ocean depth within a 20-minute
square of latitude and longitude. As received, the data were not in a format that could
be easily used for manual processing. For this reason, TRC unpacked, decoded,
reformatted and listed the original FNWC depth data. Buoy depth data can now be
obtained by looking through the listing for the appropriate representative maximum
and minimum depth value for points within a 0.33° latitude-longitude square. Appendix
B is the listing of this reformatted data. The most serious limitation of the data is

e e R A SR A S TN

that there are values only for the southwest quarter of the North Atlantic.
*A magnetic tape describing ocean bottom roughness on a 1-degree grid was also i

received but not used by TRC.
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2.0 COMPUTER PROGRAMS OPERATING INSTRUCTIONS
2.1 Integrated Buoy Deployment Cost Model

The buoy deployment program is the required tool for computing the assortment
of time and cost values relative to a buoy system deployment. Basically, a buoy net-
work is specified and the great circle distance between significant points are computed.
From the total cruise distance traveled, a variety of time and cost values are computed
as functions of possible ship capabilities and costs. In gross terms, the program pro-
cesses the information in a number of independent user-controlled processing cycles,
as directed by input control cards. When all processing cycles of the basic data have
been completed, new basic data may be read in and another series of processing cycles
begun. The program is highly generalized within a deployment oriented framework and
allows the user tc evaluate almost any “first-generation” buoy deployment strategy.
For further generzl external features of the program,and examples of program outputs,
the reader should refer to Section 1.1.

Input to the deployment model is complex due to the variety of information that is
needed for each computer run. With this in mind, a concerted effort was made to make
the operation of the program as straightforward as possible. A modest degree of suc-
cess has been achieved toward this goal; however, the program user is cautioned to
check‘carefully the data card punching and the sequence of input data cards.

There are four basic concepts built into the deployment program io reduce the

bulk and complexity of the data preparation task. These are:

(a) Identify all cards by obvious card names that are punched onto
the cards.
(b) Build constant values into the program for routine variables

so that the internal constant will be used unless a new valuve is input.

(c) Allow the program to recycle through basic data without repeating
previously specified data values.
(d) List all input as part of the output so that subsequent re-runs or

corrections can be made easily.
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Consonant with item {aj, all input cards have yiven short names and are identified by
that name by the program and throughout the remainder of this documentation.,
Section 3.1 presents additional intormation on this computer program that is

priarily of interest to a maintenance programmer,

2.1.1  Input Duta Cards

The to!'nwing paragraphs define the format for each program data card. The

order in which they are described is not necessarily the order in which the cards are

read in by the program.

A}l datu values must be adjusted - the right so th it the right-most digit talls
into the right-most column of the datu iield for the variable {except tor PGRT, DEPOT,
and SHIP name), An F_ I, ¢r A is given for each varble tu define the format of the

dati. This code ig as {ollows:

Data are in floatny point and require a decimal point.

vr
i

o
it

Data are sutegers without a decimal point.

e
|

= Data are alpharuroeric Charocters,

Diata in capital fetters in the ‘Conteats” column mean those exuct characters are to be
vunched on L. input card.

As previously meationed, certain consiant=s have veen bullt into the program,
making it unwecessary to input a value for that variable every tims the program is run,
In describing the card formats, these variaoles that have a built-in constant are indi-
cated by having the constant valus vresented in paventhesis following the description of

the variable.




TLOY) Card. The first data card indicates thut deployment

datic cards toltow . The formuat s
Coiumns VA Contents
1-10 A DEPLOY STARTING
17-1x L Day to start deploviment
2u-22 A Month tu start deployment. Churacters must

agree with one of the Hirst twelve rames punched

un the next {alpha) card,

24.25 I Larm tvo digits of the vear,
T A AT
30-33 L Hour to start depioyment, using the 24-hr ciock.
Do-3T A HRS
41-04 A [MPLANT INCR
06-07 1 Atl, in hours,* normaily zero
24U 1 At,, in hours*
62-63 [ AI‘%, in hours*
Ho-5b ! |

At4, in hours*

Alpha Input Card. This card provides needed sets of alphabetic characters so

the program can recognize subseguent control words,

Columns /1A Contents
2.dn A JAN FEB MAR APR MAY JUN JUL AUG SEP OCT
NQV DEC
2155 A NEWSM
On-HR A STOPNEXTNEW
TU-73 A NAVP

*The program requires tour “time-to-implant-a-buoy™ vaiues. The base time, T,
is specified on the SHIP card. The four values tl to t{ that are used are computed as
follows:

=T Ay ty -ty - Aty
- . = At
=ty - A, LTy ey




Ship Speed-Cost (SPCST) Card. The cost per n. mi.steamed by a ship and a

maintenarce cost to be added to the basic ship sea-day cost must be input for each ship .

size (buoy capacity) and speed. This is dene by the SPCST card.

Columns F/L/A Contents
1-5 A SPCST
7-19 F Ship Speed
12-13 { First buoy capacity
16-18 I Daily additive cost to the basic ship sea-day cost

for ship of this speed and buoy capacity.

20-24 F Cost per n. mi.steamed
26-27 I Next buoy capacity
29-32 I Daily additive cost to the basic ship sea-day cost

for ship of this speed and buoy-carrying capacity,

34-38 F Cost rer n. mi. steamed.

40-41 I Next buoy capacity.

43 -4v I Daily additive cost to the basic ship sea-day cost
foir ship of this speed and buoy-carrying capacity.

44 -52 r Cost per n. mi.steamed.

5455 I Next buoy capacity.

57-60 I Daily additive cost to the basic ship sea-day cost
for ship of this speed and buoy-carrying capacity.

62-66 F Cost per n. mi.steamed.

64 -69 [ Last buoy ¢ -pacity.

71-74 I Dazily additive cost to the basic ship sea-day cost

for ship of this speed and buoy-carrying capacity.

76-80 F Cost per n. mi,steamed.

There must be 8 of the above cards, one for each ship speed to be used. If less than
8 speeds are of interest, the last valid SPCST card can be repea.ed to complete the
set of 8.

The SPCST cards define the possible ship speeds and buoy-carrying capacities
that can be used during the run. The buoy-carrying capacity punched on the SHIP card

must match a buoy-carrying capacity entered on the SPCST cards.
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Run Numbher Card. This card contains & run number and date by which the

output pages can be collected and identified. It also contains an uption to suppress

the printing of the results for individual ship speeds.

Columns I/l/A Contents

1-3 [ Run Number

5-6 I Day of the run

8-10 A Month of the run
12-13 I Year of the run
14-72 A These columns must be left blank
T3 I Print option code,* ship speed 1
T4 [ Print option code,* ship speed 2
75 I Print option code,* ship speed 3
76 [ Print option code,* ship speed 4
T i Print option code,* ship spced 5
78 1 Print option code,* ship speed 6
79 1 Print option code,* ship speed 7
50 1 Print option ¢ode ,* ship . peed 8

The run number is automatically incremented for certain processing cycles.

Heading Cards.  There are two heading cards input -~ .u printed at the top of

cach output page. The format of both of the cards is:

Columns F/I/A Contents
1-65 A Any set of alphisnumerics
66-80 A Blank

*Print option code.

1 Do not print calculations
blank Print calculations tor that ship speed.
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PORT Card. This curd specifies the port location for the deployment ship. All

cruises will begin and end at this port location,

Columns F/I/A Conter s
1-4 A PQRT
8-9 1 A consistent port/depot number.
156-26 A Port name.
29-32 [ Port latitude to the nearest tenth of a degree.
33 A N or § for port latitude
35-39 r Port longitude to the ncarest tenth of a degree.
40 A E or W for port longitude
42-43 I Minimum days the ship must spend in port after

each cruise. (4)*

45-46 I The maximum days a ship can spend in port after
each cruise. (10)*

48 -4y I The average number of days per year that the
ship will not be available to implant buoys,
ncrmally the time the ship is in port for major
overbhaul. (3u)*

DEPOT Card. This card tells the program where it is to on-load buoys. The
depot location does not have to be the same as the port. If the two are the same, the

port nur ‘ber and the depot number /celumns 8-9) must be identical,

Columns F/I/A Contents
1-5 A DEPOT
8-9 [ A consistent port/depot number
15-26 A Depot name
29.32 F Devot latitude to the nearest teath of a degree.,
33 A N or S fur depot latitude
35-39 F Depot longitude to the nearest tenth of a degree.
40 A E or W tor depot longitude.

®Built-in constant,
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ﬂﬁi&“‘li The ship cavrd contains the ship constants to be used for a processing
cycle. Although there are many constants defined on the card, it is possible to use the
program?*s automatic assignment of values and not include a value for all items. To

use a built-in constiant value, simply leave that field blank. The value used will

be the valuc shown in the parenthesis following the description of the variable.

Columns F/l/A Contents
1-4 A SHIP
9-20 A User preferred ship name or identification,
23 1 0 = Do not print ¢ruise summary page

—

= Do print ¢ruise summary page
(blank = do not print)

33-34 I Ship ma..imum buoy carrying capacity. There
is no built-in value for this {icld.

36-37 i Desired totil number of sca-days per cruise. (30)
39 40 I Maximum allowed sea-days per cruise. (99)
1243 I The minimum time required to implant a buoy.

This is the time T used with entires on the DEPLOY
control card, (12)

4348 I Overall safety factor used to multiply the minimum
time and cost computations, (1.33)

DO-0n 3 The fraction of u ship sea-day cost that is to be
used us the sh p port-day cost. (0.94)

60 -04 l Minmmiam base cost, in dotlars, for a ship
sca~-day., (2000)

66-70 l Second base cost, in dollars, tor a ship sea-day.
(O0D00)

T2-76 { Maximum base cost, in dollars, for a ship sea-day.
(ROVD)

The ship buoy-currving capacity in columns 33-34 must matceh one of the huoy-carring

3

capacities included on the SPOST cards:

‘
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Buoy Cost (COST) Card.

specified on this card.

Columns F/I/A
1-4 A
7-12 i

15-19 i
22-26 I
30-33 F

The cosis associated with the buoy hardware are

Contents

COST

Buoy hardware cost except for subssurface sensors
and mooring. (152000)

Cost tor each buoy subsuriacy S€nsor package.
(7000}

Cost for mooring per 1000 ft. (1730)

Mooring scoepe. (1.00)

BUOY Card. The location of each buoy to be deployed is input via a BUOY card.

Columns F/I/A

1-4
6-9
23-26

27

29-33

» m P om P P

34

—

36-40
41 A

43 -48 [

Contents

BUOY

Buoy identification characters.

Buoy latitude to the nearest tenth of & degree,
N or S for the latitude.

Buoy longitude to the nearest tenth of a degree,
E or W for the longitude,

Water depth in feet or meters,

Units code for depth viige in columns 36-40,
M = depth in meters
blank = depth in feet

Buoy hardware cost to override the cost on the
COST card for this buoy. (If blank, cost is tuken
from the COST card.)
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Navigation Uheck Point (NAVE) Card. It is sometimes desirable to have the

deplovment program seil to certiin navigation check points.  These are necessdary to
have the depioyment ship sail around islands and peninsulas, since distinces are com-
put-d on a great circle (straight line) basis, These navigation check points are input

as follows:

Columns  F/L/A (‘f’_‘l.'f_nfi
] A NAVP
6-9 A Point identitication.,
23-26 P Latitude to the pearest tenth of o degroee,
. A N or S for the latitude.
29-383 I Longitude to the nearest tenth of a degree,
34 A E or W or the longitude,
ol -st A Avatlable tor coniments,

LOAD Card.  This vard spectties the rumber of buoys to be deploved per cruise.

No entry on the LOAD card can exceed the ship ooy -carrying capacity given on the

SHIP ¢card.

Columns  FoU/A Contents
1--4 A 1 OAD

- ! Number of buoyvs to be deploved on the tirst cruise,

9. 10 { Nuniber of buoys to be deploved on the second crurse.
™,

113 P

1o-1b6 l

1~ 19 | Continued das necessary to mciude the Toads jfor

. up to the hirst 20 crulses.
THN0 ] J

o deployment strategy Calls tor 20 or mare cnuse s, it s necessary teineiude o second

1LOAD card. The second LOAD card does not have the name punched on the card but

uses 26 tields of 3 columns each, this allows 4 maxvnum of S0 cruses 1o be specified.

(Note: there will alwivs be o blank foad held after the last cruise Toad. This s win

A second (blank) card must be used U there are exactly 20 cruises )




Navigation Points Per Cruise (NPPC) Card. The number of navigation points

that must be used for each cruise are specified on this card. There must be an entry

on this card(s) for each cruise specified on the LOAD card.

Columns F/I/A Contents
1-4 A NPPC

65-7 [ Number of navigation points for the tirst cruise,

9-10 I Number of navigation points {c - the second cruise.

12-13 i )

15-16 1 L .-
Continued a8 necessary to include the tirst 25

1n-19 l , :

. CTuises.
T9-a0

It all of the navigation points for each cruise can not be included on u single <o rd

{i.e., over 25 cruises), a second NPPC card is punched in the same formut as the tirst.

Stop Buvy Input (STOP) Card. A combined total of up to 200 buoys and navigation

cards can be input at one time, However, since the number of cards input is not fined
or specified, it is necessary to tlag the end ot the BUOY and NAVE cards with the

foilowing control card.

Columns oA Contents

1-20 A STOP BUOY/NAVDE

Deployment Order (ORDER) Card. The buoy and navization pomnt cards are storod

i an internal arrav in the order i wnich thev are read, Normally, this order s a0 sort
on the identification in columns 6-9 of the cards, The order o which these baovs are to
be deploved generally bears no resemblence to these wdentifivation numbers. Theretore,

ORDER cards are used to specity the order o which the buoss are to be deployved,

Columns /A Contents
}-3 A ORDER
4§ ¥ I The inpul sequence number of the buoy card or

navipation point card that 15 to be used hirst,

Y-11 t The input sequence number of the taoy card or

navigation point card Taat s te be gsed second,
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Columns F/I/A Contents

12-14 1 Third input sequence number, etc.

15-17 I

18-20 I

01.93 I Continued as necessary to specify up to 25 BUOY
R and/or NAVP cards input sequence numbers,

78-80

If all BUOY/NAVP cards to be used can not be included on one card, additiona] ORDER
cards are prepared, in the same format, until all points have been specified. Note that

a single BUOY or NAVP card can be used as many tiines 1s desired.

Next Ship (NEXT) Card. Normally, a set of buoys is deployed using a series of

ships, each with a different buoy-carrying capacity. The NEXT ship card is used to
indicate that the array of BUOY and NAVP data are to be deployed by a different ship

Columns F/I/A Contenis

1-9 A NEXT SHIP

This card can also be used to indicate just a change in ueployment order; however, the

deployment ship characteristics must be restated.

New Buoys (NEW) Card. When all deployments on a set of BUOY/NAVP cards

have been completed, it is possible to read in another set of cards and repeat the same
cycle. This is indicated by the following card.

Columns F/I/A Contents

1-9 A NEW BUOYS

THE END Card. The following card signals the end of all input data.

Columns F/I/A Contents

1-12 A THE END
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2.1.2 Data Deck Preparation

Data cards for the deployment model program are prepared from a specified
buoy deployment strategy. Generally, the BUOY and NAVP cards are prepared to
conform to a desired buoy network configuration, from some form of a buoy location,
or cruise map. The ORDER in which the buoys are to be deployed is determined, which
also defines the LOAD per cruise and the navigation points per cruise (NPPC). The
various ship characteristics are defined and punched for the SHIP card. These cards,
combined with the general information and control cards, make up the data deck.

The data cards are read in the order given in Table 2-1. A complete set of each
type of data card is read to initiate the program and process a set of data for one ship.
After the STOP BUOYS card there must be an optioﬁ control card. If another ship is
to be used, a NEXT SHIP card is followed by the four cards SHIP, LOAD, NPPC and
ORDER to define the next deployment strategy. This same sequence is used in just
the order in which the Buays are to be deployed is to be changed. When all ship and
order strategies have been completed on a set of BUOY and NAVP cards, a new set of
these data can be input by giving a NEW BUOYS card, which is followed by the series
of cards shown in the last column in Table 2-1.

As can be seen from Table 2-1, the starting deployment date and the hours-to-
implant-a-buoy increments input on the DEPLOY card are used for all cycles for that
computer run. The ship operation costs input on the 8 SPCST cards are input once
and also vsed for all computations in the run.

‘The run number is automatically increased by one each time a NEXT SHIP card
is read. A new run card is input if new buoys are to be used and thus an opportunity
to input a new run number.

The use of NAVP cards is optional. These cards, when included, follow the last
BUOY card and precede the STOP BUOYS card. Even if NAVP cards are not used,
the right number of (blank) NPPC cards must still be included.

1t is not necessary to use all input BUOY and NAVP cards on each ship cycle.

A listing of the data card deck used to generate Figs. 1-1 through 1-5 is presented
as Appendix C.




. amte - o

TABLE 2-1
INPUT SEQUENCE FOR REQUIRED DATA CARDS
Card Short . For First To Change Ship Input New
Name Ship Processing and/or Dplymt. Order Buoys
DEPLOY ) Yes
}
Alpha Yes
SPCST Yes
(8 cards)
Run Yes ~>» Yes
Heading Yes Yes
(Line 1)
Heading Yes Yes
(Line 2)
PORT Yes Yes
DEPOT Yes Yes
SHIP Yes I—) Yes Yes
LOAD Yes Yes Yes
NPPC Yes Yes Yes
ORDER Yes Yes Yes
COST Yes Yes
BUOY Yes Yes
NAVP Yes Yes
(Optional)
STOP Yes Yes
1 of the next 3 option cards must follow each cycle
NEXT SHIP if yes, then = c—— —l I
or |
NEW BUOYS if yes,then
or
THE END if yes, the program terminates
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2.1.3  Program Input Restrictions

A reagonable limi* vas necessary on the number of cards of cne type that can be
input within a processing cycle. These limits, and in some cases the mandatery number,

are as follows:

(1) The maximum numbe. of diffarent times-to-implant-a-buoy is 4.

{¢) The maximum ard mandatory number of ship speeds is 8.

(3} The maximum number of different ship bu~v-carrying
capacities i8 5.

(4) The maximum and mandatory number of ports is 1.

{5} The maximum and mandatory number of depots is 1. If the port
and depot are the same, their respective identification nurrbers must he
the sare,

i8) The maximuam number of basic ship sea~day costs is 3.

(77 The maximum number of - . cruises per ship is 50.

(8) The maximum total number of BUOY cards lus NAVP cards
is 200 per STGP BUOY card.

(8) The maximum total number of buocy locations plus navigation
roints used per ship cycle is 300, For example, if there are 180 BUOY
cards and 10 NAVP cards, this is less than 200 and satisfies limit (8).
The 10 different navigation points, however, can be used only up to 120

times since the total nimber of points used (180 + 120 cannot exceed 300,

214 Program Operation

2141  Equipment Required

The program is written in FORTRAN IV and was developed and tested using the
IBM 360,40 Disk Operating System. A compilation of the progiam requires about
7 minutes. The program uses about 49,000 hytes of storage and roquires a ceniral

processor, 4 eard reader and an output printer to be run.

2.1.4.2 FError Message and Aborts
The progren: has two programmed error messages. If the number of sea days
for a cruise exceedy the maximum value input on the SHIP card, the message

EXCEEDED MAX NBR OF SEA DAYS TOIMPLANT BUOY aaxx
REORDER BUOYS AND DO ANOTHER DEPLOYMENT
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Is wutput. where aaxx is aninput BUOY card identification. Foilowing this message,
the program aborts. The other error mess:ge,

COST VALUEs NGT IN COST TABLE FQil SHIP BUOY CAPAVITY = ij,
CHECK INPUT CARDS AND TRY AGAIN

occurs if the ship buuy -carrving capacity on the SHIP card does not match with a ship
buov-carrving capacity on the SPCST cards. Further processing is alse aborted if
this occurs,

The progrem wili abort if the data cards cre improperly puncheu. An abort wiil
also oceur if the data deck cavd sequence is bad and causes the program to attempt to
read 1 data field that is not comapatibie with the card being read. To locate these types
of errors. review the last satisfactory cyvele of data. The error is usually obvious as
the aborting puint ix indicated by the termination of the printed output.

c.i.4.3  Recovery Procedures

There dre no recovery points in the program. When an abort does occur, recovery
is accomplished by restarting the processing cycle at, or prior to, the point where the

error occurred.
Z-1.44  Running Time

The program coperates on the IBM 360 40 system at essentially the speed of the

arinter. Since the minimum output possible is:

Constants Page,
1 Buovs Page,

I Svstem Deplovment Summary Page, and

Deployment Te -t Summary Pages,

the minimu running tinme is about 30 seconds regardiess of the number of buoys to
be deploved. Only a small additionil time (of the order of five seconas) is required
to read in the data cards and do the computations,

2.1.4.5  Error Checking Procedures

It is sometimes necessary to input a large amount of data to the program. Fven
after personnel are experienced in preparing the dita and the program, the possibility

of an error cannot be reasonably discarded until the Jlata and results have been
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carefully checked. Experience with the program has indicated the following procedures

can halp reduce the number of bad computer runs.

(a) Develop a file of crrrectly punched standard cards, such as
SHIP, PORT, DEPOT, etc. Use these cards as much as possible to avoid
errcrs when punching new cards.

{b} Obtain a simple card listing of the data deck when it is considered
complete and ready. Use this listing and Table 2-1 to validate the sequence
of the data caras.

(c) From the listing made in (b), check the order the bucys are to
be deployed against the cruises planned for each ship. At the same time,
check the LOAD, NPPC and ORDER cards for the right total number of
entries. The number of entries on the order cards must equal the sum
of the values on the LOAD and NPPC cards.

(d) Use the listing to verify the correct punching f the BUOY cards.
Be sure the BUOY cards are in the order desived. Check the latitude,
longitude and depths on the BUOY cards for obvious ervors; be sure M
follows those depths given in meters. Verify the positions cut on the

NAVP cards.

After the run has been made, it is desirable to review the results prior to

delivery to the user. The following steps are suggested as part of this review.

(a3 Values on the constants page should be verified as those values
desired for the run.

(b) The list of buoys in the order they ~re deploved should be scanned.
Investigate large changes in latitude and/or longtitude between successive
hucys if they do not occur between the end of one cruise and the start of the
next. This order can also be verified against the plann 1 cruise map for
that ship. Be sure the total number of buoys to be deployed is as planned.

t¢) Review the Cruise Summary Pages for strange distances between
successive points. Navigation points are listed with this output. Be sure

each cruise hegins and ends as planned.
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(dy The System Deployment Summary Page is used tu compare one
cruise against the other. Normally, the distance traveled per cruise
should be roughly the same. If one cruise is unusually longer or shorter
then the others, determine if it was correct. as suggested in (b) and (c)
above.

(e) The Deployment Test Summary Pages contain the ship speeds,
ship operating costs constants and the four values used as the times to
implant a buoy. Validate these constants and check results for reason-

ableness.
Additional error recovery procedures are presented in Section 2.1.4.3,

2.8 Provuremeni. Maintenance, and Replacement-Cost Model Computer Program

2.2.1 Introduction

This cost model reads a c2ck of buoy component data cards that contain the
name, number of units, expected lifetime, initial cost, and salvage value for each

hardware item to be considered. From these data, the program computes, for each

itenx'
Initial Procurement Cost = (item cost) X (number of items), (2-1j
Int. Proc. Cost) - (Salvage Valuej , 2-2
Replacement Cost Year - e ). (. g : {=-=)
(k) (Lifetime)
Maintenance Cost Year - 0.5 (Replacement Cost/Year), and (2-3)
_ . (Number of units ol the item) g-
No. ot RQ[)IZ]C@R](’H‘S,/YCH r — L "“"""W'""T’—.#T““_”"”"'—l (4 4)
(k) (Item lifetime)
The mput factor k in kgs. (2= and (2-4) makes it possible to recycie through a deck ‘

of items and compute new values by changing the lifetime of each item by a constant

percentage.




2.2.2 Input Cards

All data values are to be adjusted to the right so that the right-most digit falls
into the right-most column of the data 1ield for the variable. An F, { or A is given for

each variable to define the format code of the data as follows:

F = Data are in floating point and require 2 decimal point.
1 = Pata are integers and without a decimal point.
A = Data are alphanumeric characters.

Data in capital letters in the “Contents” column mean those exact « . (acters are to
be punched on the input card

Card 1-Option Control Card. The first card in the data card deck must be as

follows:
Columns Contents
1-12 STOPRECYCHAN

“nis provides the input necessary to detect subsequeat program control words.

Card 2-System Specifivation Card. The next card defines the number of buoys

for which to compute costs and the lifetime adjusting factor k for Egs. (2-2) and (L-4).

Columns F/I/A Contents
1-12 A REPLACEMENTS
14-16 I Number of buoys for which to compute costs
18-22 A BUOYS
25-41 F LIFETIME FACTORS
43-45 F Lifetime modifying factor k. (If blank, k - 1.0)

Card 3-Run Card. This card identifies the run with a4 run number and date.

Columns  F/I/A Contents
1 "4 AA HUN
5-6 A Run number
12-20 A Day-month-year
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Card 4 and 5-Title Cards. Two alphanumeric cards are input to describe the

run.
Columns  F/I/A Contents

1-64 A Any alphanumeric characters

Card 6-Item Data. This is the card used tu input the pertinent data about each

hardware item.

Columns  F/1/A Contents
1-16 A Item Name
21-24 I Number of items/buoy. If blark, the number of

Luoys in the system from card 2 is automatically
inse: 2d here.

25-29 F Expected item lifetime in years
32-39 F Cost of an item in dollars
42-47 F Salvage value in dollars

Ore of these cards is prepared for each hardware item included in the system. The

manimum allowed number of these item cards is 50.

Card 7-End-of-Items Card. The following control card must follow the last item

card:
Columns Contents
1-15 STOP ITEM CARDS

Card Ra-Ontion: Recycle Card. To change the lifetime of the items, the following

card is used:
Columns Contents
1-7 RECYULE

This card must then be tollowes’ by cards 2, 3, 4 and 5




Card 8-Option: Change Item Cards. This card is used to change the contents

of the item deck, and is used in place of card 8a.
Columns Contents
1-17 CHANGE ITEM CARDS
Cards 9, 6, 2, 3, 4 and 5 must then immediately foliow this card.

Card 8c-Opticn: End Run. The following card is used to terminate the computer

run.
Cclumns Contents
1-7 THE END

Card S-Item Modification Controi Card. This card is used in conjunction with

card Sb to specify changes to the previous item card deck. The format of this card is:

Columns  F/I/A Contents

1-2 I Numtler of item cards .o be changed

4-5 i Sequential number of the first item card to be
changed

7-8 I Sequential number ol the second item card to be
changed

78-80 1 Sequential number of the 26th item card to be

changed

If more card caanges are needed, continue the sequential numbers on ancther card,
starting in columns 2 and3. Following the I -t card 9 must be the number of new item
cards (card 6) that is specified in columns 1 and 2 of the first card 9. These modifyving
item cards must contain a number in columns 21-24 as the automatic number insertion
feature is not available at this point in the program. The car’ immediately following
the last new item card must be an option countrol card 8a, 8h, or 8¢. (Note: The
original total number of item cards must remain constant tirough all change cycles.)

The data deck used to produce Fig. 1-6 is presented as Appendix D,




2.2.3 _Information and Expected Qutput

The complete program and data deck are assembled as specified for a normal
FORTRAN 1V input deck. The data cards must be in the orde: specified in the pre-
ceding section.

Outr-t from the program is one page per cost computation cycie. The program
requires a ¢ itra. processor, card reader, and printer. The program operates at
printer speed. thus requires about f ir seconds per complete computation cycle.

There are no program error or diagnostic messages. An outpul data error wi.l
b due to either improper puancaing of the cards or in sequencing the data cards.

Reco »rv from these ‘rrors is uccompiished by cerrecting ihe data and rerunning the

~ogra: from the last appropriate valid data cyvoue.

2.3_ IDP ""-Yea~ Financial Plan Program

2 3.1 Intr duction

This program i~ a means of assigning the time-phased funded line items in a
TDP -0 applicable u er-dei.ned categories. Thisinformation is input to the program
bv means of cards that are of three possible “levels” of information. These levels
are:¢l) a ma:oroactivity, (21 a subaciivity, and (3 hne items ucder a subactiv oy
Thi - data structure is illustrated in Fig. 2-1. As the data eards are read. they are
collected under their appropriate headings and the cost intormatien allocatesd to the
designated catevories  When all “put data have been read the accumulated totals for

each category - re listed by quarterly and vearly totals for the 10-yveuar period.

2.8 Input Data Cards

Drior to the use of the program, it 1s necessary to structure the TDP data much
as outlined in Fig. 2-1. Once this has been accomplished, a d the categories defined,
the data cards arve cat and input essentially as illustrated o Yo 201

The different tvpes of input cards to the program are defined in Table 2220 Note
St all num'ers ing at are withoat o decimal pont and are gt adjusted within a data
field The values tor starting and ending months on card 10 18 based on o 120-maonth
period; theretore. the first month in the second vear is input as month 13, the last

manth of the terh vear is month 120, et
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Type of Input Aprlicable
Categor,
Major Activity A
User Defiiod ;
e {
e -~
Subactivity a -
. \\\“.
. TTe— //«/ !
Lire Item-1 Tee—
Line Iter-2 - —~—— )
1 .’// /
Line Item-3 — / !
etc. !/ 4 e :
// // :
Subactivity b . 3 i

\ // /
//,

Line Item-2

AL
\

A e
etc.
~
Major Activity B \\ B
Subactivity a / .
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TABLE 2-2
FORMAT OF THE INPUT CARDS TO
THE TOP 10-YEAR FIT'ANCIAL PLAN PROGRAM

Card } Columns ¢ untents
1 1-5 Total numbers of categories
10 Code as follows:
blank  Bar graph for quarterly totals
1 Bar graph for vearly total
2 1-810 A category title
3 1-5 Number of major activities
1 1-30 A major activity title
J 1-5 Number of subactivities in a major activity
6 1-80 A subiactivaty title
7 This card contains the cost allocation codes to indicate to which
category the line items within the subactivity are to be applied.
Code as follows:
¢ Do not allocate the line itemis) in this subactivity tothe category
1 Allocate all the line items in the subactivity to the category
2 (ode for category 1
1 Code tor category 2
H1 0 Code for category 27
S B! Number of line ntems an the subactivity ;
4 coAn Line item desermption |
“ 30 Funding schedule starting month number

11+

1 to 120,

S Y Funding schedule ending month number

i1 ta 120y
1-12 Dollars tandest for first month of spending

15-24 Dotlars tunded tor second month of spending

*see text {continued next bages




TABLE 2-2 (Continued)

Card | Columns Contents
%M——*—_—'__—m
11+ 25-36 Dollars funded for third month of spending
37-48 Dollars funded for fourth month of spending
49-60 Dollars funded for fifth month of spending
61-72 Dollars funded for sixth month of spending
lla* 1-12 Dollars funded for seventh month of spending
61-72 Dollars funded for twelfth month of
spending
11b* 1-12 Dollars funded for thirteenth month of spending
*See text.

The fun_ding schedule for alineitem canbe input ir: one of two modes. The first

is to specify a total amount that is to be spent over a fixed period. In this mode, the

program divides the total into equal amounts that are assigned to each month in the
period. The other method of scheduling funds is to input the amount to be spent for

each individual month. ‘This approach requires the use of the optional cards 11, 11a,

11b, etc. Note, however, that if individual monthly amounts are to be used, the dollar

value on card 10 must be zero and there must be enough cards 11, 11a, 11b, etc. to

include the amount for each month indicated on the card 10.

Table 2-3 is an outline of a data deck showing the order and required quantity

for each card listed in Table 2-2. Notice how the values punched on certain cards

determine how many of another type of card must be input. Appendix M is a listing of

the data card deck used to generate Fig. 1-7 through 1-9.
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TABLE 2-3
ORDER AND NUMBL R OF REQUIRED INPUT CARDS

Card No. from | Required No.

Table 2-2 of Cards Card Description

i 1 Number of categories, N,

2

’ Ne Category titles

2

3 1 Number of major activities, N,
4 Major activity title

5 1 Number of subactivities, Ng
6 1 Subactivity title
7 1 Costs allocation card
8 1 Number of line-items Nj in this
subactivity
9 9
20
11*
> N; Sets .Line item description and fund-
ing schedule
9
10
11* )
6 to 11 repeated Ng times
4 to 11 repeated Na times, including

required subactivity cycles

*QOptional.
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2.3.3 _Additional Information

2.3.3.« Program limitation

The September 1968 version of this program will accept up to 27 categories.

If a value over 27 is punched on card 1 the result will be a bad prcgram run and probably

an a..ort.

2.3.3.2 Error Messages, Aborts and Recovery

There are no programmed error messages or aborts. The only logical abort
occurs if the data cards are mispunched or the data deck is improperly sequenced.
These errors result in a normal FORTRAN systr . abort.

There are no recovery points built into the program. If errors do occur, the

program and data should be completely re-run.

2.3.3.3 Equipment R« ‘ired and Running Time

The program requires a central processor, a card reader and an output printer.
The program processes the input data essentially as fast as it is read and is therefore
limited by the speed of the output. Since there are two pages of output per subactivity,
a rough estimate of the running time, in seconds, is 6 times the total number of sub-

activities specified.

Section 3.3 presents additional details on the program, primarily for a maintenance

programmer.
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3.0 M/ TENANCE PROGRAMMER MANUAL

3.1 _ Integrated Buoy Deployment Cost Model*
3.1.1 Introduction

The purpose of the buoy deployment program is to compute the distance, time
and cost required to deploy a given set of buoys from a port and depot. A great circle
subroutine computes the distance between the given latitude-iongitude points. The pro-
gram computes the time required to trave! this distance for the ship speeds that are
specified. From these computed travel times, and other factors, various cost computa-
tions are made to determine the time and total aeployment costs for each ship speed
specified. A clock subroutine is used throughout to record the beginning and ending date
for each cruise and the date each buoy is implanted. Another subroutine computes the

individual and total system hardware cost for all the buoys deploved.

3.1.2 Verbal Flow

Figure 3-1 is a macro flow diagram of the deployment program and should be
used in conjunction with the verbal flow that follows. For greater program details, the
reader should refer to the program compilation listing in Appendix F and the micro
flow diagrams in Aprendix G, The program source deck is Appendix H.

Initial input data are read from the DEPLOY card through the COST card (see
Table 2-1). The counters to be used in subroutine CLOCK are set to the starting time
on the DEPLOY card. A search is made of the ship operating cost table to find the cost
values corresponding to size of ship being used. All deployment counters and constants
are set and an output page is printed containing the constants to be used.

BUOY and NAVP cards containing latitude-longitude locations are read and stored
in the order in which they are read. A STOP card signals the end of these input cards
which are then sorted into the deployment order specified on the ORDER cards. Sub-
routine SUBSNR is called to compute the number and cost of the subsurface sensors
required and the cost of mooring for each buoy location. Total and average values are
also computed for buoy hardware cost, length of mooring required, and subsurface
sensors required. The data buoy hardware cost and deployment order page is printed
upon return from SUBSNR,

*This computer program was coded, checked out, and maintained by Bernard J,

Erickson.
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Subroutine GRTCRL is called once to computs all the required distances. A
distance is computed from the port to each buoy location and the distance between suc-
cessive buoy locatien in the order deployed. If the buoy depot and the port are not the
same, the distance between the port and the depot and from the depot te the first buoy
deployed on a cruise is also computed.

The first cruise load value is taken from the LOAD card and cruise counters are
initialized. The time to deploy a buoy is the time to travel to the buoy location plus the
time at the location to implant the buoy. A test is made to determine if the time to
aepley the next buoy plus the time required for the ship to return to port exceeds the
desired number of days at sea per cruise. If this value is exceeded, a message is
printed out but the deployment continues., If the time to deploy the next buoy and return
to port exceeds the maximum number of days at sea per cruise, a message is printed
out to this effect and all further deployment is terminated. Subroutine CLOCK is called
and given the time required to deploy the last buoy. If the cruise is not completed, the
next buoy is deployed and the complete procedure is repeated.

When the last buoy for a cruise has been deployed, the ship returns to port and
the date is recorded by CLOCK. The total cruise days, port days, and cruise costs are
computed. The in-port time is recorded by CLOCK and a cruise summary is output,
if that option has been set. If more buoys remain to be deployed, the next load of buoys
is determined, completed cruise totals are saved, and the cruise counters set for the
next cruise, Program control now goes back to the deployment procedure described in
the previous paragraph.

When all buovs have been deployed, appropriate totals are computed. A Cruise
System Deployment Summary Page is printed that describes the individual cruises and
presents the total deployment cost computations. A series of calculations are made to
process the eight different ship speeds for four different buoy implanting times and for
three different base costs per sea-day. The results of these computations are printed
on three Test Summary Pages, one for each base cost used.

An option card is read and checked to determine if the NEXT ship is to be used,
NEW buoys are to be deployed or if the machine run is finished. If the NEXT ship
option i8 to be exercised, necessary SHIP, LOAD, NPPC, and ORDER cards are read
and the deployment procedures are repeated. If NEW buoys are to be input, a check is
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made to determine if previous results arc to be graphed. If graph is requested, sub-

routine GRAPH is called and selected computations are presented in graphical form

(for diagnostic purposes only). Upon completion of GRAPH, clock counters are set to

the start time and the program returns to read a new set of cards, starting with the run

card. All tests and deployment procedures are repeated for the new buoy data read.
When all input data have been processed, a check is made to determine if the

last computed results are to be graphed. If graph is requested, subroutine GRAPH is

calied as before. Upon completion of GRAPH, subroutine EXIT is called and the machine

run is terminated.

3.1.3 Deploymernt Subroutines

Subsurface Sensors (SUBSNR). The call to this subroutine contains location,

depth, hardware unit ccsts and note of whether the location is for a BUOY or NAVP
card. The output of SUBSNR to the main program is the number of subsurface sensor
packages required per buoy, the total hardware cost for each buoy, the total number of
subsurface sensors required and the total ler . of mooring needed for all buoys,

The number of subsurface sensors required is determined by comparing the buoy
depth, in feet, with the depths listed in Table 3-1. A search is made through Table 3-1
for each buoy location depth, until the depth equals one of e levels or falls between
two adjacent levels. If the depth equals a level exactly, the number of sensors required
is equal to the level number given in Table 3-1. If the depth falls between two levels,
the number of sensors is equal to the lower levei numher if the difference between the
depth and the lower level is equal to or greater than 0.3 of the difference between the
two adjacent levels. If the depth exceeds level 2¢, (16,405 {t) the number of subsurface
sensors is set at 20.

The cost of subsurface sensors per location is the number required times the
unit cost of a sensor. Cost of mooring is the location depth times the cost of mooring
times the mooring scope. Total buoy hardware cost is hasic buoy cost plus the cost of
the s.casors and the cost of the mooring. Total hardware cost for all buoys being
deploved is the sum of the individual buoy costs.

If the latitude-longitude location is for a NAVP card, the above procedures are
skipped and the next input location is tested until another BUOY card is found or the

complete list of inputs has been tested.
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TABLE 3-1
DEPTHS AT WKICH SUBSURFACE SENSORS
ARE REQUIRED

Level Pepth Level Depth
no. ft no, ft
1 0 11 1312
2 33 12 1641
3 66 13 1969
4 98 14 2625
5 164 15 3281
6 246 16 4922
7 328 17 6562
8 492 18 9843
9 656 19 13124
10 984 2C 16405

Date-Time Clock (CLLOCK). Subroutine CLOCK receives a time input from the
main program w:ich may be in liours, days or months. CLOCK maintains a 24-hour
day counter, 30-day month counter, and a 12-month year counter. CLOCK is set with
the initiai starting deployment hour, day, month, year obtained from the DEPLOY card.

When the hour counter equals 24, hour = 0 and day ~ day + 1. When the day
counter equals 31, day = 1 and month = month + 1. When the month counter equals
13, month = 1 and yvear = year + 1. A set of calendar month names are read in to
convert the month value into JAN, FEB, etc, for printed output,

An option to accumulate total days is available in the CLOCK subroutine but is
not used since total days are maintained in the main deployment.

Great Circle (GRTCRL). Subroutine GRTCRL calculates the great circle

distance between points on the surface of the earth. These points are defined by their
latitude and longitude given to the nearest tenth of a degree. Prior to calling GRTCRI.,
however, all south latitudes and west . ngitudes are converted to negative values for

computational ease and consistency. Also, degrees and tenths are converted to radians

before any computations are made.




The great circle distance between two locations is computed by:
cosa - (sinb xsginc) + (cosh ¥ cos ¢ v cos A) (3~1)

where a is the resulting great circle arc, b and ¢ are the latitudes ~f the two irout
locations and A is the absolute value of the smallest difference in longitude between
the two points. The arctangent function is used to convert (cos a) into an angle in

radians by:
-1 2
angle - tan ([1 - (cos a) }/cos a) (3-2)

The angle is converted from radians to degrees and multiplied by 60.11031 to obtain
distance in International Nautical Miles. The output of GRTCRL is an array of port-

to-buoy and buoy-to~buoy distances for all points of interest.

GRAPH Diagnostic Subroutine. This subroutine was incorporated into the deploy-
ment program to aid in checking for input errors. The subroutine was never fully
checked out and it is not to be used for production runs, although the call to GRAPH
and a dummy subroutine are part of the final program. This paragraph is to
inform the maintenance programmer of this subronutine's existence in the program,
however, development or use of this subroutine must be the complete responsibility of

the maintenance programmer.

J.1.4 Input Card Format Statements

Table 3-2 is a list of the FORTRAN format statements that are used to read in
the various data cards for the deplovment program. A careful check of these formats
with the punching instructions given in Section 2.1.1 will show there are additional
items read from the run cai  hat are not included in the card or program description,
These additional inputs were used during program development to produce summary
results that could be input to subroutine GRAPH. This feature was considered tc be
only a developmental function and wis not intended for routine use. However, it was
not removed from the program and could be refined by 2 maintenance programmer if

there is a need for such summary output.




TABLE 3-2

DEPLOYMENT INPUT CARDS FORTRAN FORMAT STATEMENTS

Card NarmeTl Format Statement
DEPLgY 16X, 12, A4, 13, 4X, 12, 23X, 413
Alpha 12A4, 2X, 5A1, 2X, 4A4
SPCST 8(5X, F5.1, 5 (F3.0, F5.0, F6.2)]
Run 213, A4, 13, X, 213, 9F5.1, 1X, 811
Heading 2 (20A4)
PORT 6X, I3, 5X, 3A4, F6.1, A1, F6.1, A1, 3F3.0
DEPOT 6X, 13, 5X, 3A4, F6.1, A1, F6.1, Al
SHIP 8X, 3A4, IS, 8X, 4F3.0, 3F5.2, 3F6G.0
COST 6X, F6.0, 2X, F5.0, 2X, F5.0 2X, F5.2
BUCY A4, 1X, A4, 11X, F6.1, A1, F6.1, A1, 16, A1 F7.0
NAVP
LOAD (1) |4X, 25I3

(2) 2613
NPPC (1) 4X, 2513

(2) | 4X, 2513
STOP Ad
ORDER 5X, 2313
NEXT Ad
NEW A4
THE END | A4 |
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3.2 Procurement, Maintenance, Replacement-Cost Model Computer Program*

2.2.1  Program Flow

‘The logic for this program is shown in Fig. 3-2 and in the compilation listing
presented as Appendix 1. After the identification and control cards have been read,

the program builds an array of the input component {item) cards. When all of these

nave been reud, the costs and numbers are computed for Eqs. (2-2) to (2-3). Results are

output, the option card is read and control goes to the appropriate part of program. If
the item cards are to be changed, the previously stored array is modified according to
the new input cards. When all changes have been made, the new values are computed
and the next option card is read.

There are no subroutines in this program,

The source deck for this program is presented as Appendix J.

3.2.2 Format Statements

The FORTRAN statements used to read cach input card is shown in Table 3-3.
The card numbers in Table 3-3 are the sane as those used in Section 2.2.2. [t mav be
noted that any set of input control characters may be input as long as they are also
used on the option cards. A match for card s, THE END card, is not inpet; the end

is assumea if the contral characters do not mateh with aey ot the three input words on

card 1,

3.3 TDP 10-yvear Findeial Plan Program**

3.1 Program Description

This program accepts 4 card deck desceribing line items and their funding
schedule from a TDP, Input card infermation is cyvelical and can be casily changed in
respense to different TDDP strategies,

The flow diagram for this program is shown in Fig, 3-3. A compilation listing
is presented as Appendix K oand the program source cards as Appendix L,

After the category title cards have been stored, the program reads and processes
the data cards in cveles. The vequired nember of inputs withm o processing cvele is

read from a dath card  ceceding the evele of data. One card tell« how muny major

* Thig program was coded and developed by Bernard I, Erickson.
**Thi. program wis coded and maintained by Fdward R, Sweeton,
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TABLE 3-3
FORTRAN INPUT FORMAT STATEMENTS FOR THE
PROCUREMENT, MAINTENANCE, REPLACEMENT-CCOST PROGRAM

Card Format Statement
o ]
2 13X, 13, 26X, F3.1
3 SA4

4and 5 16A4

6 4A4, 4X, F4.0, F5.G, 2X, F8.0, 2X, F6.C
7 Ad

8a A4

8b A4

8¢ A4

9 12, 2613/2413

activity cycles there are. Another input gives the number of line items within a sub-
activity. Thus, it is easy to see how the program sets up the necessary loops to read
in all the input data.

The FORTRAN format statements used to read the various card inputs are
presented in Table 3-4.

Subroutine CMPBAR is a machine language subroutine used to prepare a bar
graph for the funds for each quarter or for the year. The main program determines
the appropriate scale to show most clearly the totals in the space allowed. The sub-
routine processes the data for the four quarters per subroutine entry. The calling
sequence arguments to the subroutine are IQTR, NSCL and BAR. IQTR is the array of
four quarterly totals and NSCL is the necessary scaling information. The subroutine
determines the number of characters and blanks to represent the total for each quarter
and prepares an appropriate entry in the return data array BAR. The subroutine
exits when the array BAR is completed; thie ~rray, as a bar graph, is subsequently
written with the other information for the quarter with an A format statement.

The FORTRAN read input card format statements are listed in Table 3-4. ‘;
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TABLE 3-4
FORTRAN INPUT FORMAT STATEMENTS FOR THE
TDP 10-YEAR FINANCIAL PLAN PROGRAM

Card Format Statement
1 215
2 20A4
3 15
4 20A4
5 15
6 20A4
7 4012
8 I5
9 10A4
10 215, F12.0
11
i;g 6F12.0
ete.

3.3.2 _ Togsible Program Modifications

The program is set to assign input month 1 the output date of month 1, 1969.
This date occurs because item NR in the program is set to 1968, Should a different
or variable date be needed for output, the programmer can change the value of NR or
make it an input ite;: if desired.

To allow the program to accept over 27 input categories it would be necessary

to change the 27 in the DIMENSION statements to the desired new value.

3.4 The Buoy Components Characteristics Data File

3.4,1 Data Czrd Deck

The data cellected on buoy components have been formatted and punched onto
cards and these cards read onto magnetic tape. The components defined, the number ,
used to identify the component on the cards and tape, and the nurmber of entries for

erch compoenent are listed in Table 3-5. For all of these components, there are
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TABLE 3-5
BUOY COMPONENT NUMBERS

Compeonent Entries Component
number name
F—_—-_——-_-m‘ —
01 37 Hull, surface
02 22 dull, subsurface
03 43 Mooring, main
04 46 Power systems, battery
05 28 Telemetry
06 15 Interrogation
07 33 Data storage
08 25 Sensor scanner
09 16 Data processo:
10 27 Current velocity sensor
11 24 Wind velocity sensor
12 20 Air temperature sensor
13 36 Water temperature sensor
14 4 Acoustic transponder
15 2 Mooring depth control equipment
16 14 Acoustic release sensor
17 15 Atmospheric pressure sensor
18 3 Solar radiation sensor
19 1 Precipitation sensor
20 2 Dew point sensor
21 7 Salinity /conductivity sensor
22 2 Magnetic sensor
23 18 Depth sensor
24 0 Azimuth sensor
25 3 Acoustic sensor
26 1 Vibration sensor
27 5 Pitch and roll sensor
28 4 Acceleratior sensor
29 6 Tensiometer sensor
30 41 Time control equipment
31 43 Mooring, tether
32 46 Power : ystems, other
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84 characteristics of possible interest to the user and six card fields used to further
describe the card and tape data. Obviously, only a few of the 84 user-oriented
characteristics apply to each component; however, only three are common to all
componenis. \ pseudo 32 x S0 matrix is maintained in which to place those data that
are available.

The punched card deck requires six consecutive cards to define all of the 90
possible characteristics and data identification card fields. Table 3-6 presents the
card and column used for each of these fields. The complete data card deck of com-

ponent and characteristics is presented as Appendix M.

3.4.2 Card-to-Tape Program

A card-image magnetic tape of the component data was prepared that could be
used as the starting point for further development of a data file and the processing of
such data. Since all components require less than the six full cards to describe their
characteristics, the data on tape is one or two records per item. Record one is the
data on cards 1 to 3; a second record was written if there are any data for the
compunent on cards 4, 5 or 6. Thus, the number of cards per component (card 1,
column 14) also is the indicator for the number of consecutive records on tape to

describe the component as follows:

Column 14 No. of Records on Tape
1to3 1
4tob 2

The flow diagram for the program to write the card data on tape is presented as
Fig. 3-4. A compilation listing of this program is Appendix N and the program source
cards are Appendix 0. The only input control to this program is a card at the end of

the component data deck to signal the end of data. This card has the format

Columns Contents
10-13 9999
14 0

and is written as the last 3-card record on the data tape.
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TABLE 3-6
BUOY COMPONENT CHARACTERISTIC DATA FIELDS

Columns | Data
Card1] 1-2* |Component number
3 blank
4-5 Item number within the component
6-9 Buoy identification number
10-13* | Year and month item entered into the data file
14* Number of punched cards required to include all
characteristics pertinent to the component
15~20 | blank
21-24 Manufacturer, left adjusted
25-36 Model number
37-40 Cost, dollars
45-48 Reliability
49-58 Type, left adjusted
59-63 Range, low
64-71 Range, high
72-70 Accuracy
79-80 blank
Card 2 1-10 Output characteristics, left adjusted

11-21 Size

2228 Weight

29-34 Diameter

35-40 | Length

41-44 | Height

45-48 Width

49-58 | Depth Limits

59-62 Survivability

63-66 Construction, left adjusted

*Data processed as an ] data field, all others are processed as A data fields.
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TABLE 3-6 (Continued)

Columns ]| Data
=y
Card 2 | 67-70

Material
(Cont-) 1 7980 | capacity
Card 3 1-10 Code type, left adjusted
11-16 Accuracy, speed
17-20 Accuracy, direction
21-26 Type, speed
27-32 Type, direction, left adjusted
33-42 Output, speed, left adjusted
43-52 Output, direction, leit adjusted
53-58 Power requirements
59-62 Biological immunity
63-69 Breaking strength
T0-73 Buoyancy material, left adjusted
T4-77 Carrier frequency. left adjusted
78-80 Direction reference, left adjusted
Card 4 1-7 Displace ment
8-11 Electrical integrity
12-17 Frequency
18-22 Lateral displacement
22-25 Medium, left ad,usted
26-29 Resistance to corrosion, left adjusted
30-32 Corrosion protection below, left adjusted
13-15 Streteh to break
J6-40 Time Constant
44-48 Scope
49-50 Ruovaney
56-58 Corrosion protection above
H9-61 Power output
G4-66 Anchor release yes-noy, left adjusted




R e e ]

TABLE 3-6 (Continued)

Columns | Data
Card 4 | 67-70 | Anthor type, left adjusted AE——
(Cont.) 71-75 | Anchor weight, pounds
76-80 | Anchor cost, dollars
Card § 1-4 Anchor chain
5-7 Antenna
8-11 Average time, speed
12-15 Average time, direction
16-18 Auxiliary floats
19-23 Ballast material, left adjusted
24-30 Ballast "veight
31-33 Modulation type, left adjusted
34-39 Band width
40-44 | Capacity A/H
45-51 Charging system, left adjusted
52-55 Efficiency
56-63 Data rate
64-67 Draft
68-73 Fuel, left adjusted
74-77 Interrogation security
78-80 Mast height
Card 6 1-3 Mast diaméter
4-8 Mooring depth control
7-9 Redundancy, left adjusted
10-13 S.orage code, left adjusted
14-21 Storage type, left adjusted
22-26 Reel capacity
27-54 Sampling rate
35-42 Scan rate
43-45 Static stability angle

68




TABLE 3-6 (Continued)

Columns | Data

Card 6 | 46-48 Swivels, left adjusted
(Cont.) 49-54 Total mooring cost
55-59 Transient interval
60-64 Transient duration

65-74 Power
75-80 Function

3
%
a
*
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The read and write format statements for the card data can be determined from

Table 3-5. Fields read and written as integers are indicated by an asteris.:, all other

fields are treated as alphanumerics.

3.4.3 Data File Retrieval

When the buoy component data described in the previous section are to be used
for further automatic data processing, it will be desirable to have a data file refrieval
program. This program would be ahle to extract from the data file exactly those
components, or group of components, and their characteristics that are required for

further processing. Since the additional ADP work with these data could not be adequately

outlined at this time, it was not desirable to develop such a retrieval program. However,

in order to verify the results of the card-to-tape process, and to document the contents

§

Aittizrs'

of the tape data file, a simple ret ‘ieval program was prepared. This program operates

as shown in the flow diagram in Fig. 3-5. The compilation listing for this program is

PRI AN

presented in Appendix P and the source cards as Appendix Q. The results of running

this program against the data file are presented in Appendix A.
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APPENDIX C

BUOY DEPLOYMENT MODEL SAMPLE
INPUT DATA DECK

= IR T 2

B At e S ]




CARD COLUMNS
4 2 3 ' L] & 7 8
12343678901234547890123456789012345567890123456789012345678901234%3678901234567890

77 EXEC
DEPLOY STARTING 1 JAN 69 AT 0800 HOURSIMPLANT INCR = 0 12 & 6
JAN FER MAR LSRR MAY JUN JUL AUG SEP OCT NOV DEC NEWSM STOPNEXTNEW NAVP

cOST G0 4 246 2,19 6 306 275 B 445 2,75 10 £60 %278 12 600 Se78
COST 1240 4 246 2,19 6 306 275 B 445 2,75 10 600 35.78 12 600 5+78
COST 1340 & 246 227 6 306 3468 B 445 3,68 10 600 S«78 12 600 578
COST 18,0 & 306 4.38 6 2306 4+38 8 600 7,01 10 600 701 12 600 7«01
COST 210 & SIS 751 6 730 11427 8 780 11.27 10 780 1127 12 780 1127
COST 2440 4 980 16+43 & 980 16643 8 OB0 16443 10 980 16643 12 9980 1643
COST 27.0 4 1200 23,37 6 1200 2327 8 1200 23,37 10 1200 2337 12 1200 2337
COST 30,0 4 1400 30,00 & 1400 30,00 8 1400 30400 10 1400 30.00 12 1400 30430

110 & OCT &8
WwEST PACIFIC MD” FOR THE 375 TOTAL BUOY LOCATIONS Map
INCLUOES NEW SHIP SEA-DAY AWD PORT~DAY COST COMPUTATIONS

PORT 16 MONOLULUs HA  21,3N 157,8Ww
NEPOT 16 HMONOLULU: HMA 21,3N 157.8w
SHIP 1 12

LOAD 10 8 12 {2

}OPC 2

ORDER 37 36 31 30 03 06 33 24 3% 4¢ 08B 05 45 04 45 07 !l 28 17 39 38 8 16 10 09
ORDER 13 14 1% 24 26 32 40 2% 29 23 22 21 19 20 12 02 01 27 &%

cOoST

|UOY WP 1 375 BUOY 00eiN 165%,%5E 16404
8UOY wP 2 375 BUOY 00«IN 154,8E 8202
AUOY wP 3 37% BUCY B50.0N 166,0E 18048
BUOY wP & 375 BSUOY 40.ON 139,0E 3280
AUOY WP 5 375 BUOY 400N 1%3,5E 14700
BUOY wP & 375 BUOY 415N 167,0€E 1968%
/RUOY WP T 375 BUOY 33.0N 143,22 22966
AUOY WP 8 178 AUOY 36«7N 158,8E 12000
AUOY WP Q@ 375 BUOY 300N 126,4E 656

AUOY wPLIO 375 BUOY 270N 135,0E 14784
8UOY wP11 375 BUOY 300N 155,9€ 19029
BUOY wWF12 375 BUOY OOeIN 144,29 13122
BUOY wP1!3Y 375 BUOY 200N 116,0E 23280
AUOY WPl 4 37% BUQY 200N 126,7€ 16404
BUOY wP 1S 375 BUOY 20+0N 137,0E 164046
BUOY wWP16 375 BUOY 23.0N 1464,0E 19685
RUCOY wP17 375 BUOY 230N 1 71,0E 19200
AYoyY w18 375 BAUOY 20.0N 1%BA,BE |1968%
AUOY wP1Q 375 BUOY 00eiN 123,26 1212
a0y wPd0 37S AUOY O0«IN 13a,0FE 14108

BUOY wP21 379 BUOY 10eCN 116,%E 492
AUOY wP22 1375 BUOY 100N 127,0E 22968
AUOY wP23 1378 HUOY 100N 137,76 16404
BUOY wF2a 375 BuDvy laedN 153,06 19687
BUOY wP2s 375 BUOY 100N 158,3FE 18045
BLOY wP26 375 BUOY 190N 170,0€E 16200

AUsY wlk27T 37% BUOY 001N 174,0E 13800
BUOY wP28 175 BUOY 2%.0N 165%,0E 1968%

BUOY wP29 379 BUOY 110N 148,0E 1=00"
aUOY FP 1 AT AUOY ANJNN 181, 0w ARE]
AUOY %P > YTIR RUODY BN«ON 18N ,0wW 21000
AUOY EF(2 IS BUOY 100N 179,0€ 14744

AUOY EP & 375 HUOY 40«IN 18n,0w 18043
AUOY £ 8 379 U0V J2.4n [T, 8F 16404




CARD COLUMNS :
1 2 3 ) s s ? 8 [
123¢367890123486789012345678901 23456 7850123456 7890123456 78901 234587890 1 234567890

suoy EP 9 2J7S BUOY 30.0N 169.6w 16800 .
sUCY EP 8 1379 BUOY 40.0N 163,0W 1804%
suUOY EP10 373 BUOY 30.0N 161.2% 18045
auoy EP13 375 BUOY 200N 180.,0W 14764
sUOY ER14 1375 BUOY 200N 16C+3W 16404
ARUOY EP19 378 BUOY 10¢CN 170.8w 16404
BUOY EP28 373 BUOY OCelN 172,7Ww 16408
AUOY EP20 375 AUOY $0.0N 160.8W 16404
BUCY EP1S 373 BUOY 170N 160,3w 16404
BUOY EP33 375 SUOY 280N 164,0w 14764
NAVP NVaS 415N 143,0E

STOP BUOY CARDS

END OF TEST RUN DaATA

/e

& o A e
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APPENDIX D

PROCUREMENT, MAINTENANCE AND REPLACEMENT-
COST MODFEL SAMPLE INPUT DATA DECK

D-1




CAWD COLUMNS
2 3 a s 3

1 T . 8
12348678901234367890123456789012345678901 234867890 12345678901 234567890 1234867890
/7 EXEC ‘

STOPRECYCOMP i
REPLACEMENTS | BUOY LIFETIME FACTOR = 1,0 £
RUN 1| 20 JUN &8

TEST WITH LIFETIME FACTORS FROM 0,70 TO 1430

DATA FROM DWN S| DEPTH = 5000 M

40' DISCUS HULL 20 80000 .
MOORING/100 FT 168 1 178

40% POWER SYSTEM s 10000

DATA STORAGE 3 10000 -
DATA PROCe+=SCAN. 4 13000 '

TIME CONTROL s 1000

BUOY TELEMETRY s 1500

$/S SENSOR PKG 20 3 7000

AMBIENT NOISE 2 3 1000

AMBIENT LIGHT 2 3 1700

TRANSPARENCY SEN 2 3 1100

WAVE SENSOR s 6250

ATMOS PRESS SNSR s 500

AlR TEMP SENSOR 5 400

DEw POINT SENSOR 3 1300

WIND VELCTY SNSR 2 600

PRECIP RATE SNSR 5 500

INSOLATION SENSR s %500

ATMOS ELEC SNSR 5 1000

FUEL SUPPLY s 200

MOORING TENSION 3 500

HULL TEMP s 100

BILGE WATER LVL s S0

MAG HEADING s 300

ANCHOR RELEASE 3 2500

ANCHR.CHAIN. ETC 1 1000

NAV RAD!O BEACON 5 5000

NAV L IGHT/HORN s 500

STOP COMPONENT CARDS

RECYCLE NEwW LIFETIME FCTR

REPLACEMENTS 1 BUOY LIFETIME FACTOR = 0.7
RUN 2 20 JUN 68

LIFETIME FACTOR DECREASED 30 PCNT

DATA FROM DwN S1 DEPTH = 5000 M

RECYCLE NEwW LIFETIME FCTR

REPLACEMENTS 1 BUOY LIFETIME FACTOR = 1.3
RUN 3 20 JuN 68

LIFETIME FACTOR INCREASED 30 PCNT

DATA FROM DOwWN 5j DEPTH = 5000 M

COMPONENT CHANGES FOR S/Ss MOORING RECYCLE
2 2 8

MOORING/100 FT 20 1 178
/S SENSOR PKG 13 6 7000

REPLACEMENTS 1 BUOY LIFETIME FACTOR = 1,0

RUN &4 20 JUN 6Aa

TEST WITH LIFETIME FACTOR s 10 AND COMPONENT COST CHANGES
DAT2 FROM DWN S) DEPTH = S0A0 M

RECYCLE NEW LIFETIME FCTR

REPLACEMENTS 1 8UOY LIFETIME FACTOR = Q7

RUN 8§ 20 UUN 68




CARD COLUNNS
1 2 3 e : s
12345670901 234847090123456 7890123456 78901 2345678901 2345678

LIFETIME PACTOR DECREASED 30 PCNTY
DATA FROR DWN 81 OEPTN = S000 M
RECYCLE NEW LIFETIME FCTR

"REPLACEMENTS 1 BUOY LIFETINE FACTOR = 1,3

RUN 6 20 JUN &8

LIFETIME FACTOR INCREASED 30 PCNT
DATA FROM DWN 31 ODEPTH = S000 M
THE ENO

/0

6 7 8
901234847890 1234867890




APPENDIX E

10-YEAR TDP FINANCIAL PLAN PROGRAM
SAMPLE INPUT DATA DECK




. CAQD COotuwws
' 2 3 4 5 ) ? A
lZBISG‘QDCAZJG5578901234567830:23&567890!23!567890&234567890IZ3C567090123‘567890

77 EXEC
26 1
TOTAL COST
TOTAL MANAGEMENT COST

PROJ MAN OFFICE

CONSULTANTS

TRAINING

COORCIMATION
TOTAL RESEARCH CCST

SENSORS

MAT AND COMPONENTS

GT LAKES AND ESTUARINE REQ

COOPERATIVE EFFORTS
TOTAL COSY mxn

SENSORS (M0

HULL AND MOORINGS (MK())

SEABORNE SUPRORY (mMKg)
TOYAL COST M)

SENSORS (M1

HULL AND MOORINGS (MK )

SEABORNE SURPORT (MK} )

SHORE SUPPORT (MK] )
TOTAL COST mx2

SENSCRS (mx2)

HULL AND MOORINGS (MK 2)
TGTAL COST MKy AND MK}
YOTAL COST SEABORNE sSyPeoRrRY
TOTAL COST SHORE SuUPPAQ Y

ES
MANAGEMENT
&
PROJECT MANAGEMENT
L

ot B O TS M0 1%, S . A A N AN REINasiie

X

3 3

69~ 1M PROJ MAN OFF I CE k
' 1 12 400000 3
70~ 1M PROJ MAN OFFICE f
13 2a 670000 E
71~ 1M PROJ MAN OFFICE i
’s as 780000 i
Y2~ 1M PROJ MAN OFF1ICE %
37 aa 780000 g
T3~ 1M PROJ MAN OFFICE §
a9 60 780000 !
69~ 9D DEV CONTR PEROCEDURES H
1 1e «0001 §
CONSUL TANTS :

1t 1
1
6%~ 2™ CONSUL TaNT

e

1 . 130000 :
TRAINING i
11 ! :
é ,

70~ 4T TRAINING CG EvAL TEAM i
13 24 120000 ;

E-3




TR- 2H TRAINING SEA SUPPORY PERSOMHNEL

9 48 €300060
T3~ B TRAINING SEA SUPPORT EERSONMIL
9 & 450000
T2~ 3 TRAINING SEA SUPPORT PIRYOMEL
aé 482 180000
TI- 34 TRAINING SEA SUPPORT PERSONKEL.
49 60 450000
T3~ &M FIRST SEa SUPPORT CREW
S8 & %0000
COORDINAT JON
11 1
3
69~ 80 INTERFACE COORDINATOR
1 12 80000
70~ 8L INTERFACE CCORDINATOR
13 24 500000
Ti- 9D INTERFACE COORDINATOR
2% 38 400000
F2-11D INTERFACE COORDINATOR
37 A8 400000
73~ 8D INTERFACE COORDINATOR
49 60 220000
RESZARCH
L)
SENSCRS
| L |
E]
69~13R ADV SENSOR RESEARCH
L 12 100000
70=-1Q9R ADV SENSOR RESEFARCH
13 24 T700C00
71-20R ADV SENSOR RESEARCH
23 38 400000
72-22R ADV SENSOR RESEARCH
37 48 300000
73~-20R ADV SENSOR RESEARCH
49 60 300000

MATERIALS AND COMPONENTS
1 1 1
)
T0=-23R ADV MAT AND COMP RESEARCH

13 26 1000000

71-22R ADV MAT AND COMP RESEARCH
28 38 400000

72=-24R ADV MAT AND COMP RESEARCH
37 a8 750000

73-22R ADV MAT AND COMP RESEARCH
) 300000

GREAT LAKES AND ESTUARINE REQUIREMENTS
] ! 1

L

69-16R STUDY GYT LAKES AND ESTUARINE REG
o1 12 100000

70=-22R STUOY GT LAKES AND ESTUARINE REQ
13 26 200000

71=21R GT LAKES AND ESTUARINE REFQ HOWARE RES
28 36 400000

72=23R GT LAKES AND ESTUARINE REG HOWARE RES
37 L 1] 300000




T3-21R GT LAKES AMD ESTUARINE REQ HDOWARE RES
49 52 100000
COOPERATIVE EFFORTS
1 ! 1

s
69~17R SUPPORT COOPERATIVE RES
1 12 370000
70-24R SUPPORT COOPERATIVE RES
12 2& 600000
71-23R SUPPORT COOPERATIVE RES
2% Je 400000
72-2%R SUPPORY COOPERATIVE RES
37 48 00000
73-23R SUPPORT COOPERATIVE RES
49 60 400000
™M O
a
SENSORS
1 1 1
2
&%~ 37
1 . 200000
b9~ 4
1 12 225080

HULL AND MOORINGS
1 1 1

12

69~ 5T PROCUREMENT MKy FACILITIES
i 12 2%00000

63~ &T R[ESIODENT INSPECTOR
S 12 23000

F0- 3D PROCUREMENT MK FACILITIES
13 23 «0001

T0- BT RES INSPECTOR €6 EVAL TEam
13 24 18%000

71~ 37 ANAL ENVIRONMENTAL TEST
2% s 300000

71— A7 HWOWARE SUPPORT SMKO DLATFORMS
29 36 180000

71- X7 CONTRACT SUPPORT
23 36 120000

71— 6T RES INSPECYOR CG EVAL TEAM
2% 36 185000

T2~ 4T ANAL ENV'RN TESY RESULTS
a7 50 300000

72~ ST MOWARE SUPPORT
37 4p 350000

72~ 67 CONTRACT MAINT SUPPORT
32 48 120000

T2~ 7T RES INSPECTOR CG EVAL TEAM
37 )y 190000

SEABORNE SURPORT
1 H 1

5
69~ TT SPEC MOD FOR SERVICE SHIPS
R4 12 « 0001
70~ 67 PROCUREMENT MOD SHIP
13 16 1500000
70- 77 OPERATION SEA SUPPORT
19 23 300000




Ti= T SEAVICE SHIP OMERATION

25 3 900000
72- 8T SERVICE 34IP OPERATION
37 0 800000
[ 3]
I
SENSORS
1 11
[}
69=.4D DEV MK! SENSORS
9 12 »0001%
70~ 2T LAB TESING SENSORS
16 2¢ 400000
T70-180 ENG OEV Mx] SENSORS
13 20 1000000
Ti= 27 LAB TESTING SENSORS
29 » 300000
HULL AND MOORINGS
1 1 H
18
69~10D0 DESIGN STUDY DO MOORINGS
1 12 300000
&9-10D CG MOORING TESTS
2 I «0001
69~11D ANAL HOOEL STUDY BUOY TYpES
1 n 300000
69~11D PRELIM DESIGN M} BUOY
8 12 200000
70~ 9D CG SUPPORT MOORING TESTS
13 2e¢ 100000
70-100 PROC AND TEST MK]1 MOORINGS
13 28 673000
70-110 EVAL MKX] PLATFORM MOCK-yp
16 20 240000
70-12D MCOEL TESYS MK] DESIGNS
16 20 160000
70-13D0 CONTR DEF MX1 PLATFORM
13 22 300000
70-140 CONTR DEZF mK] DATA ACO SYSTEM
13 24 300000
T1=190 RESIDENT INSPECTOR
27 38 100000
71-100 DEV AND PROC 386MK] PLATFORMS
23 36 18000000
73- ST ANALYSIS TESY RESLLTS
9 80 400000
73-100 RES INSPECTOR
49 1) «0001
73-120 MAINTENANCE
49 60 300000
73-130 HARDWARE SUPPORT
82 60 3000000
SEABORNE SUPPORT
1 1 1
21
69-120 PRELIM DESIGN SERV SHIP
8 12 «001
70- 47 PROC MOD SKIP MKO AND Mx)
13 18 1300000

T0=180 DESIGN SERVICE SHIP Mx] AND Mx2




13
70--29D
23
70=-26D
23
70~-270
23
T7i-- @87
26
71I-§tD
2%
71~-12D
2%
71=-130
23
Ti=-180
29
T2~ 97
.?
72-107
37
r2=-140
a7
r2-260
%]
72~15%0D
37
72-160
37
72=-17%D
37
73- 77
a9
T3-140
49
73-15%0
9

22 430000
CONZSTR FIRST SEQVICE SHIP
28 1700000
DEV OCEAN MAMDLING SYSTEM
24 200000
DEV SUPPORT PROPULSION 5vSTEM
24 8000900
PROC FIRST SERVICE BARGE

26 %%50000
CONSTR FIRST SERVICE SHIp
3 195800000
DEV AND YEST HANDLING SYSTEMS
38 7200 0
DEV AND TEST PROPULSION SYSTEMS
36 800000
RES INSPECTOR SEABORNE S5 PPORT
36 8000600
mOQ SECOND SERVICE SHIP
a7 1500000
PROC SECOND SERVICE BARGE
48 $00000
CONSTR SECOND SERVICE SHIP
a2 18500000
CONSTR THIRD SERVICE SHIP
48 172000C0
HANDL. I{NG TESTS
as 400000
PROFPULSION TESTS
48 200000
RES INSPEZCTOR SEABORNE SUSPORT
a8 120002
SERVICE SHIP OPERATION
60 1900000
DEV SEABORNE SUPPORT
60 200000

RES INSPECTOR SEABORNE SUPPORT
38 120000

SHORE SUPPCRY

i
13
49-13 30
8
70-160
13
70-200
18
70-210
18
70-170
13
T1-140
30
71-170
3
72-120
37
72-130
37
12-180
37

1 1

PREL IM DESIGN SHORE SUPPORT

12 «0001
COMM SITE SELECTION
21 200000
ACQUISITION SHORE SUPPORT SITES
29 1500000
SHORE SUPPORT SYSTEM DESIGN
29 1600000
SITE SELECTION
17 «0001
CONSTRUCTY INT SHORE SUPPORT
36 9500000

RESIDENT INSPECTOR SHORE SUPPORT
38 30000
OEV AND PROC SITE HARODWARE

a8 800000
CONSTRUCT SECOND COMM S1TE
e 800000

CONSTRUCT SECOMD SHORE SUPPORT
a8 8290000

e B A

R




TR s e

72~190 RESIDENT INSPECTOR SHORE SUPPORT

h 2 a8 140000 )
73160 DEV SHORE SUPBORY SYSTEM
¢ &0 200000 ' N
73-170 AESIOENT INSBECTOR SHORE SURPORT .
.9 60 110000
"2
2
SENSORS
L} 11
9
71=180 HNEV MK2 SENSORS
3 36 368000
72=-200 END DEV MK2 SENSORS
37 8 %00000
73~ 60 LAB TESTING MK2 SENSORS
49 38 300000
T73-111 PROCUREMENT MK2 SENSORS
a9 &0 6300000
TI-18D ENG DEV MK2 SENSORS
.9 83 140000

HNULL AND MOOR INGS
1 ! 1

&
71~190 DEV MKX2 HARDWARET

n 36 «0001
72-210 DEV MK2 HARDWARE
3 a8 700000

73~ 91 PROCUREMENT M2 PLATFORMS
k-3 60 37000000
73-190 DEV MK2 HARDWARE
a9 53 100900 ‘
ve i i




APPENDIX F

COMPILATION LISTING FOR
THE INTEGRATED BUOY DEPLOYMENT COST MODEL

F-1




[2 X2 ¥ 2]

OISK OPFRATING SYSTEN/N60 FORTRAN YOIN=FN=681 31

PROGRAM OEPLOVMENT USING GRY CRL DISTANCES AND NAVG POINTS
T NCY 19N NDNeA  NEW PRT DAY CONP, SELECTEN TEST SUMMARY PRINY

NIMENS INN CALEI2) oXAIS) sCTESTIA)JHDLLI200oMOL2(20) ¢ PNAMELD)
DIMENSTON DNANEBEI) o SNAME (31 oLOADESL) oNAVGISY ) oNMSTMES0) ¢ NROPY(5C)
NIMENSION ATSEACSO) JATPRT{S0),ROOVS(30),XSOYSIS0),CTYPF( 300)
DIMENSION NUMRES00) ¢ BLAT(I00) o ALNG{ 300) ¢ JOEPTH(I00) 8ENST(300)
DINENSTON BLATR(300),PORT2A(300),8U0Y2R(300),1APSOLE20) (NSUN{320)
DINENSION TCOSTU300) 4KORNER(I00) s XTYPEL 2011 ,NBRM{201), TLAT(20D)
DINENSION TLNGL201)410PHE201),CSTBE201), TLATR{200)¢SPD(B)4SPGIT)
OINENS [ON SCPM{B) o INCRI4),STPIT2) s0AV(T2),XBCIT2)(ACPR(T72)
DIMENSIAN SCSTU16,81,ANDCLBYI ¢NAYSIO) OISTIO) oKPSPDIB)

c
C READ INITIAL PROG DATA

c

o0an

812

|0

519
b

791
so0l

703
196
708

704
102

498
499

READLL5C2) 1DAY NN, I YEAR, THOUR, INCR
FORMATLLOX o 120A6,013,4X,12923X413)
RFANCL 4 SO0ICAL ¢ XALCTESY

FARMATIL1 244295414 2%,4A4)

on oY Jel,

REAND(L SN (SCST(L ) lmlelt))
FARMAT(SX  FS.19%(F3,04F5.0:F6,.2))
SPNLJ) =SCSTILeJ)

CNANT INUE

KCYCLE=O

READC(L +SOLIKRUNKRDY JRMONgKRYR (KHR 1 9 KHR2 4 SPGoKPSFPD
FORMAT(2130A49 3¢ TX?213,9F5.1,1%,811)
IFIKHR1)T02,702,70)3

1=]

TELSPRITINITOG,T0&, 708

1=181

GO TO 706

NSSsl=-1

READ(]1,498)H0L

REANT] +4QRIHNL2

FORMAT({2044)

FORMAT (1 X, 2044)

AASIC DEPLOYMENT INITIALIZATION

T00

KPs]
NBC=0
KRTNPT =0
{CNT=0
LCNTs?
NRASE=0
NANDEPL =0
NCBUOY=0
NCRUSF =0
NATMCR =
MONTH=0
MAXDTH=0
LNGCRS =0
MINDTH=Q0000

Preceding Page Blank



~.

10700740

c
C

c
C REAN PORTY CARD TEST LAT LNG FOR NoSeEoW MINPRT,MAXPRT,OVRHAL DAYS
C 1F POMIN,POMAX,OVRHAL =0 VALUES ASSIGNED ARE 4,10,3C DAYS

c

SET

~n>

A%
ek

1s

19

9ng
938

GNORTHe=99,.9
CSNUTHeRY 9
GEASTVe-100,
GWEsTe a0,
GRYDAYeO,
OPYNAYeO,
SEANAYeO,
TSEADuO,
TORTD=N,
CDIsSTen,
NISTe0,
TOPCST o0,
TAYCST =0,
DN & t1s],20
1APSOLIT YN
CANTINUE

CLOCK TO STARY MONTH

nn s 1=1,12
IF{CMON-CALIT1)15,6,9
GO TOh 7

CONT INUE
MONTHs |

L8DAY= {DAY
1SNAYs [0AY
BRON=CHNON
SHON=CHON
(BYFRe IYEAR
ISYER= I YEAR
18HR= T HOUR®100
"HR10C s [BNR

{F(KCYCLE~11604,123,8064

READIL ¢SOIINPORT ¢ PNAME o PLAT o PY o PLNG o PXo PDOMTN, PDMAX , OVRHAL
FORMAT (6X o 135N e 3AMFOo1oALsFbo14A143F3.0)

IFIPY-XAL11)015,16,1%
PLATePLATS(=1,)
PLATASABS{PLAT)

Gr (017

PLATA=PLATY
TFIPX-Xa(2)018,19,18
PLNG=PLNG®(~1,.1}
PUNGA=ABS (PLNG)

60 Y0 20

PLNGASPLNG
PLATR=PLAT/S7,295779
IFINVRAHALYO0S,90%,906
OVRHAL =30,

WYSHOY =368, = OVRMAL

NAVSHD = AVSKDY .
TF(PDMAX ] 90T, 907,908

ENRTNATIN

onon?



10798788 FORTMAIN 0noy
anr POMAXS1O, ‘ o
ana TFIPONINI Q09,908,010 : : B R
909 POMINES, ' ;
QLN PNIFFaPONAN-PDNIN ’
c

% RFAD DFPOT CARD TEST LAT LNG FOR NoS.F,W e

RFADCL W STIOINNEPOT  INAME s DLAT 4 DY o NLNG, DX B SRS 14

S1O FORMATION. V05X 3A44F6e 1AL FO.1,A1) T i
TFIDY-XALLI)LLTW 110,117 : : o

117 OLATSDLAT®(=1.) e
DLATA=ARSINLAT) S
6N Y0 19

118 DLATA=DLAT

119 [FIDX=-XA(290120,120 120

120 DLNGwDLNG®l=1.} gt
DUNGA=ABS(DULNGI) e
GO TO 122 .

121 DLNGASDULNG

122 DLATR=DLAT/57,298779

TR

e

e
R

S

SET RASIC SHIP CONSTANTS

DaOC

123 SACS=SPn(1)
SPCNs3n,
SOCH=SNCNe 24,
Su(CN=aq,
SMCHaSNCN® 24,
HIPAs12,
OVRSAF=],31
SAFFACs],N0
PCFCTR20,94
ACPNM=2000.
ACPNA=SOCO,
ACPDX2A00N.,

READ SMHIP CARN

2 X2 k%]

REANI]L,SCA)SNAME, ,KPRINT , SMBC, ASOCO ASMCD o AHIPR JADVRSF ASEFAC,
1APCFTR, ADCPDM, ARCPDA,ABCPDX

% FNAMAT(AX¢3A6s13,AX44F3,0,3F5.2,3F6.0)
NSRCeSMAC
IFLASOCD)I126,126,125%

125 SNCD=ASOCN
SNCH2SICN* 24,

126 IF(ASMCD)12R, 128,127

127 SMCN=ASMCD
SMCH=SMCNS 24,

128 IF(AHIPB)I 14041304129

129 WlPd=A4lPY

13N IFLAQVRSFI132,132,131

131 NVRSAFsAOVRSF

132 TFLASFFACY134,134,13)

133 SAFFAC=ASFFAC

134 1FLAPCFTRIT36,136,135




1020A0/780 FORYMAIN

aNd

[aNg¥a)

[a X2 Xal

LS PCRCTReAPCETR
L36 TECABCPON)ILIN, 190,17
137 ACPDMaARCPON
L3N TFLABCPDAN140,140,139
139 ACPDA=ARCPDA
140 IFLARCPDR) 142,142,140
Lél ACPDRASCPOX
142 0N 144 122,14,)
TFISHAC-SCSTITo1))144,143,144
143 NADDe=lL)
NCPMal L2
CSTCOY=ACPNA € SCSTINADD,LY
CSYPDYPCFCTROCSTCOY
CSYPMe SCSTINCPN, )
GO TO 148
14% CONTINUE

WRITE ERRNQ MESSAGE SMAC NOT IN COSY TAARLE

WRITEL3,592)48AC
892 FORMATU(1HLe/y* COST VALUFS NOT IN COST TABLE FOR SHIP BUOY CAPACIEY
LY =913, CHECY INPUT CARDS AND TRY AGAIN')
R0 TN 900
145 DO a6 Jol,8
ADDCIJ ) =SCSTINGNDLJ Y
SCOM{JI)SCLSTINCOM, )
168 CONTINUE

READ CRUISE LOAD CLARDIS ) THO LARDS IF NAR CRUISES = OR GV 25,COUNT ARUOYS

DN Q1% t+=1,S51
LOAD( [ 1=0
NAVGIY )=0
1% CONTINIE
NTPNDT =0
NAVGPTY =0
READIL ,SOTH(COALI T o 1m1,25)
%07 FORMAT{6X,25(3)
Y11 FORMAT(2613)
IF(LOAN{25)1912,912,911
911 READ(L,SLLV(LOADIT) ¢ 126,51)
92 =1
165 TF(LDADITIIL664100,167
157 Isl¢1
Gh TO 168
166 KCR={-1

REAND CRUISE NAVG POINTS,TWO CARDS IF NBR CRUISES GT 25,COUNT NAVG PNINTS

READ(1,SOTIINAVGI 1Y el=],KCR)
00 172 I=1,KCRy2
- NTPMDZaNTPMDZ € LOAD(T) & LOADCIGY)
NAVGPTeNAVGPT £ NAVG(I)} & NAVGLLIEGL)
172 CONTINUE
NTONISSNTPMDZ L NAVGPT

0004



10708760 FORTHATIN

€
C READ DEPLYNT NRDER CARD(S)
READCL ¢ SON)IRORNER{I ), Jo] yNTPNTS)
SON FORMATISN,2%1)
TRIRCYCLE=11060A,A00,808

d
C READ COST CARD TEST FNR INPUT UNIT COSTS
4

806 REAGIL.S0%)BEXCST,CSTSPK,CMRGFT,SCOPE

SO% FORMAT(AX F6,002XoF5,0,2XeF3.002%eF5.2)
IFIBFXCSTII05,10%5,108

17% RFXCST=148000.

106 TR(CSTSPKIN0T7,107,104

107 CSTSPKaT000,

1N0A IF(CWRGFT)109,109,110

199 CMRGFT=17%0.

110 TPISCNPENLL12,102,11%

112 SCOPE=],00

113 CONTINUE

[aXsXal

WRITE DEPLOYMENY CONSTANTS PAGE

H0R WRITEL 3,520 IKRUN, KROV RMON,KRYR

870 FORMAT(LH1,/¢? RUN NABR *413,3X*DATE *12,A4413,/)
MRITE(3.499)HNLY
WRITE( Y, 499)MNL2
MRITE( 3,521 ) IROAY BMON, JBYEFR

821 FORMAT (/' STARTING DFPLOYMENT OATE = [3,A44134/7/+° CONSTANTS US

L1ED FOR THIS DFPLNYMENT?,/)
WRITEL3,522)PNANE PLATA,PY,PLNGA,PX

§22 FORMATL® PORYy /,* NAME = "3A4,/,° LAT  =%FS.14A0e/,"
I LONG e'FS,1,AL,/)
MRITE(3,523)DNANE ,OLATA, OV DLNGA,DX .

§23 FORMAT(® NEPOT, /¢ NAME + *3A4,/," LAT ='FS,10Al4/0*
1 LONG s'FS,.1,A1,/)
WRITE(3,524) SNANE , SACS,MSAC.OVRSAF,HIPB

5§24 FORMAT(® SHIPY /o NAME = *3A4,y/,° AVERAGE CRUISING SPFE
1Ny KTS w€S,14/,° MAXTIMUM BUOGY CAPACITY LAS B PY A NVE
JRALL SAFETY FACTOR s1F8,20/0" HOURS TO IMPLANT 1 BuoYv
3 «'FS,1)

WRITE( 3:525)S0CD, SMCDPOMAX, PONIN

$2% FORMAT(® NESIRED SEA DAYS PER CRUISE s°FS,1¢/," MAXIMUM SE
14 DAYS PER CRUISE w'FS.14/,° MAXINUR PRT DAYS PER CRUJISE ='FS,
200/ MININUM PRT DAYS PER CRUISE =°FS.1,/)

WRITE(3,590) CLOAD(E) o=l KCRD
590 FNRMAT(® LOAD/CRUISE?® o /415X, 25130}
MRITE( 1,591 ) (NAVGITi,1u1,XCR)
S9) FORMAT(/,* NAV POINTS/CRUISE®/,15%42%513))
WRITE{34497)
GO Th 950
497 FORMAT(/)
WRITE(3.526)CSTPDY

8§24 FORMAT(® CNSYSe, 7/, SHIPY,/,° PART DAY e $'F6,0,%00

1%/)
WMRITE(3,5531CSTCDY

000s




C v e

16798768 FOPTRAIN eNna

58 FORMAT? ¢ SEA Dav " $°F6.0.00,/)
RRITEL Y, 3305 (SPOLT), ok, 80

$5S SpRmAT(* COST PER N RI TRAVELEN? /7,0 SPEED (KNI'FS.1 .
1oTFe. L2
WRITEL Y, 5870 (SChRiTI, 1=1,8)

S5Y FORMAT{Y CNS? (8)*FT.1,T7F6,.1,/)

980 WRITELY, S2TiREXLSToLSYSPK,LRRGEFT,SCOPF

S2T FORMAT(® AUV COSTSY, /'y’ RUNY w/N 3/5 SENSOPS OR MJORING = 3
12FA,00 7" TUBSURFACE SENSOR PACKAGE, EACH = $9F8.3,/ . AOn
QRIAG LINY PER 2030 ¢V e $°F8.0470 MOORING SCOPE = ¢FS,
321

TFIXCYCLE-12810, 20610

READ BUOY CARDS ASSIGN COITS5,COUNT CARDS,TEST LAT LNG NeSvFuw

[aNalal

410 DO 38 [=%1.201
READI) yS508IXTYPELL I, NBRMI T o TLATINDoBY TUNGUL D 98X, EOPHIT) 28D,
[CsIail
506 FORRNATIAL; AN ARG 1IN Fa 1AL, ¥6. 1AL 10, AL,FT.0)
TFUHTYPE(I)-CTESTCLE321,30,21
I TR(RTYPE(II-CTEST(&)i20,24,22
22 TFICSTR{EI123,22,24
XA LIRRELIZ I
26 IFLAY-XAL10)25,26,2%
26 TLATIIIsTLAVE ROt
24 [FIRA-CAL2)82F7,208,27
27 TLNGIC ) YL NGiFI8(~1,)
Sn TFiRD~%A{5)129,102.29
102 OPTHwIPH{T)e3, 28]
DATN=DPTH L 5
I5PUT ) =R TH
29 YLAYR(IVaTLATLIN/%7,255779
IR CONTIMUE

READ &4 STGE CARD FOR AUOYS WRITE AUOY COST PAGE

ey CY

10 00 174 e} NIPKTS

J=KORDERT T
CEYPEL ) xXTYPEL D)
RUNK (] ) 2NARME G
RLATLTI=PLATLSY
BINGII I« VLNGL S}
INELTHITI=TIDPULY)
ACASTL LY=L STRLS)
sLaraiii=rLava{y)

174 CONTENIE
NN 13 {=x1,NTENTS
¥508t11=0
TCOSTCE)=0.

913 {ONTINUE
WRTTEL 3,32N)KRUNKROY . RMON, XKRYR
MKRITE(3,499 HOL I
HRTTEL Y,499)50L2
wBITE(3,828)

578 FORMAT{/,19%,*BUOYS - IN ORDER NFPLOVENT/,* NEGS NEGS
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10/08/868 EORTMLIIN
i DEPTH RASIC /5 TOTALY, 7,0 1L LAY L ONG (FYi
? cosy PGS cnsYe )
NTSUBR=G
NT{i0H=0

CALL SURSNRICTYPE,IDEPTH,RCNASY, JAPSOL ,NSUB,CSTSPK,IMRGFT,SCOPE,
INTERTS, TCOST  HYSUB,NTDPK,CTEST)
DO 210 1=1,KTPNTS
TFICTYPF(L)-CVESTI4)2 306,310,306
Ifs [FIRLATITIIN0, 300, 3N)
3IN0 RY=AAL &)
XLATSABSIBLATLT))
an Tn 302
11 AYsxAi L)
YEATsBLATLT)
3112 TFERLNGIT}1I0Y,303, 306
133 BX=XAL))
XLNG=ABS{ALKGI T}
GO 1D 305
3INe AX=XA{2)
XLNG=BLNGIT)
INE WRITE(C I, S29INUMALT 1 +XLATBY (XULNG, AX, IDEPTHET Y 8CAST(TIoNSUBLLY,
LYcosSTe
529 FORMATIOX 1 A&y FH I AL FT 1oRT ET4% $9,FT,C,04," $',FT.%,000%)
TAYCSTaTAYCST & TCASTINY
LUNT=LONT €L
IFILONT-64)310,310,307
AT HRLITFL3, 5938
SQG3 FORMAT (1M1}
weliteed,s2n)
LOCNTa"
10 CONTINUE
ARRCSTsTHYCST/NTPMDT
NDPAVGaNTDPH/NTPMDZ
NSRAYG=NTSUR/NTPMNE
WS ITEC3,530) YAYCSY NTPMDY
$30 FORMAT(/,¢ TOTAL RUOY HARDWARE COST (W/0 SFARES) $IFL2.24/74°
1 TOTAL NBR OF AUGYS TO NE DEPLOYVED = *,113)
TFUINDFPONT-NPORT)151,155,151
1S1 DAFFsARSEPING-DLNG)
TEINIFF-180.) 154,154,153
153 D1FF=360,~DIFF
154 RLNG=DIFF/S57,299779
GCASINIPLATR)ISSINIDLATR)ECOSIPLATR)I®LOS (DLATRI®COS(RLNGH
ARCAAD=ATANI{SART(1.~GCASN2)/GTAY)
IFLARCQAMIZ2IN, 212,212
210 ARCRAN=I, 14159 £ ARCARAD
212 ARCIEG=ARCRADSST, 295779
PORT I =ARCNEASS6N, 110

CIMPUTE PRRT TN BU0Y DISTANCES

[aEaRel

155 9N &0 1=1,NTPNTS
MFEsARSIOUNG-BULNGIT}E
TEIDIFF-1RN, ) 36, 36, 34

Y4 NIFF=ILHN =DIFF

R

o AN

RECAFVES o LR




. Sva

[P

st i

10708788 FORTHALN

3o

218
216

&0

RLNGeDEFF/ST,293719
GCASSINIPLATRISSINIBLATRETIJELOSIOPLATRIOCOSIBLATRIT I IOCOSIRLNG!
ARCRADSATANL | SQRY{ 1. ~GCADO2)/GCAY)

TFLARCRARI 21442104216

ARCRAD=3,14159 ¢ ARCRAD

ARCNEG ~ARCRAN®ST.298779

PORT2B (1) sARCDEG®80,.11031

CONTINUF

c
C COMPUTE BUNY TN BUOY DISTANCES

€

'S
%6

218
220

s¢

KENYPNTS -1

nn 50 [a=],x

OIFF=ABS(ALNGETII-BLNGIIELI}

[FIDIFF-187,)66,46,44

NIFFs3&60,-01FF

RUNGaDIFF/S57,295779

GCA=STNIALATR{ LI ICSINIBLATRITALIIECOSIBLATRIT)I*COSIBLATR(IELNY

13CDS(RLNG)

ARCRAD=ATYAN((SQRT (1 ,-GCA®®2)/GCAYY
IFLART 2ADI218,22042
ARCRAD=3,141%9 €& ARCRAD
ARCDEG=ARCRAD®S?, 293779

AUOY2R LT ) =ARCDEG#*60. 11031

CONY [NUF

c
C COMPUTE DEPLCYMENT TO FIRST BUGY FROM PORT/DEPOT IF NCaNZ

C

10
12

53
1356

1SA
159

222
224

NCRUSE=NCRUSE €& 1
NBLOAN = DANINCRUSE)

NCRPTS snBLOAD & HAVGINCRUSE}
NIBUQOY =0

NBDATF=ar

NCBUCY sNZBINY

NCBUOY =NCRUNYE]

I=NCRUOY
EFINZBUOY-{NCARUOY-1)164,53,56

IF INPEPOT-NPORT)I154,%2,156
HR=SAFFAC®IPORT20/5ACS)
CoIST=CNISTEPIAT 2D

SEANAY =SFADAYE(HR/ 24,)

NPYDAY =DPYDAYE(HR/ 24,

KCla=t

TIME2HR

CALL CLOCK{KCULK,TIME, IDAY ,#ONTH, [ YFAR, [HOUR,CMON,CAL, ICNT)
MHR 1O 2 T HOUR 10D
DIFF=ARSINLNG-BLNGITT)
IFiNIFF-180.)1159,199,158
DIFFa3 Al ,~NIFF

RLNGDIFF/%T,295779
GCAASIN(DLATRIOSINIALATRIIIIECCOSIOLATRICCOSIBLATRI I ) ®COS{RLNG)
ARCRAN®AVANL [SQRTI1.-GCA®®?) /GO Y
IF{ARCRANI 227,224+ 224
ARCRAND=3,14189 & ARCIAD

ARCDEG sARCRANS®S T, 2958779

F-10

hLLE]




1C/0m /68 FRRTMALN Qnos

')

NEPNPACARCNEGOAD, 1103
DHA=NEPNZA
NEPaPBRTZ2B(T
HRSSSAFFACO({OXALDFPI/SACS) € MiPB
TF{CTYPELTI-CTFST(4))55,176,9%%
176 HAS=MRS-HIPR
an TN S
52 DXASPNRT2R(T)
OFPePORT2RITY
HRS=SAFFACS({/,8DXR)/SACS) ( HIPA
TFICTYPELEI~CTEST(42356,177,48
P77 HRSsHR S-HITPR
O TN 5%
COWPUTE DEPLNYMENT TO NMFXT AURY [F NC GT N2
S6 Jrl-1
NXAR2RUNY2R{ D)
NEPaPIRTIRIT)
HRS=SAFFACS({DXALNFPY/SALSE & MIPA
TFLCTYPE(I)-CTEST(A3D55,)78,58%
7R HRS=HRSG-HIPS
CHMECK TIMF AGAINST NES AND maX SEA DAVS
Gk TCRR:=SEADAYE74,[KAS
[FLTCHK=OY MY SA, QT8 7
cn AN TN &P
ST PFITCHE-SMOMISH, 59,53
A KRTNPTSNRINPY -
DASY NES SEA DAYS PLANY BUGY,PRINT MESSAGE,CONTINUF DEPLOYMENT
G0 TN &0
9 XRYNPT =D
CAST MAX SFA NAYS,PRINT RISSAGELRFTRUN TO PORT
A0 IFIKPRINTIA?, 82,818
A16 TF{NRIMCRIAY B, 02
HF WRITEQ 3,827 IKQUNXRDY ,RMON, KAYR
METTEL 3,4991MD0 L
WRITFE3,.4991HNL 2
WRITE( 1,831}
SU) O ENRMAT /. L 6%, *CRIVISE DEPLNYMENT SUMMARY',/)
ARTTFi 3,532 ANAMF ,NCRUSF
N3 FNAMAY (X, YAk, CRUISE 12471
16 INDFANT-NDPART) ] KB, 169,168
15R WRITF( 3,593 PNAMFE, ISNAY, SUIN, T4YER
5Q3 FORMAT(® NFOARTED *Ia6,* DN*[3,86,13,/)
1492 WRITFE V&NV NALNAD, OINAME , TOAY, CAON, TYEAR ,HMR 100, SFADAY
€AY FOAMAT LY IN-LOADED 13, RUOYS AT 2384, /7, * SHIP UNDEWRMAY?,13,44,1
18,0 AT tla,* HBS, SFADAYS ='€4.1,//)
WRETi (Y, 80}
Ey4 FQUMAT{t AUNYS {MPLANTEDR IN FOALLOMING ORDER®,//,% BUOY NEnS 13
1485 NoMY N 4l TN NATFE SEA DPLYNT®,/,* NBY LAY in
ING ATwN oGy nAY DAY?)

By ANY A0y JCALL CLOCH (SFT (NTRS

S [EURRINDT-21A I ,6R A8

A wR PYEL R, RYNINUMARET}

SAn FORYAT (vt o/, ¢ EXCOENTD MAR NER NF SEA NAYS TN TMPLANT RUOY ‘AL, /7,
1 REIENERE BUNYS AND NN ANOVHER IFPLOVYMENT?)

©

At -

et s e

[T




10/700/768 FORTMAIN nntI

GO Tn 900
6% COIST=COISTRONA
HRaSAFFACOIDAB/SACS) € MIPA
TFICTYPELTI-CTESTIANI1T79,180,179
180 MR=MR-HIPA
179 SFADAYaSEANAYEINR/ 24,1}
DPYDAY »NPYDAYEINR/24.)
NAENCR=NRI[MCREL
NRNES? =NADFPLE]
NALFTCsNCRPTS-NATNCR
KCLXs]
TIMF 2
CALL CLOCKIKCLX,TIME, IDAY ,MONTH,IYEAR, IHOURIMON,C AL, TCNT)
OMNNa MON
IFEALATITDIZN0,2C7, 201
270 XLAY=ASS{ALATLII))
BysxXAl &)
6N Y0 202
271 WLATVRLAT( Y
BY=XA( 1)
272 LFISLNGITR)?273,203,2C%
20% KINGPARS(ALNGIT))
ax=xA(3)
60 t0 208
274 XLNGsBLNGLT)
BXaxA(2)
278 (FINIBIOY-INCBUOY-11)64,150,64
160 [FINNEPNT-NPORT:161,85,161
14] INXR=DEPN2N
TOFPaPORT2R{ 1)
GO Y0 162
A4 1DXA=DXB
1NFe. EP
a0 T0 162
46 {NDXBeDXR
[OFPsDYA
142 TFIRPRINTIOLT 61746106
G146 WRITFE I, SVGINUMBETY (NLAY LAY JXING AN, IDXR,[NFP, INAY , PHNIN, SFADAY,
LDPYNAY
SVh FORMAT (1,440 F0 Lol oF Tl oAl edNy (8,8, 18,3XcT2,A0¢2X,F5,142K,F6.1)
1T LFICTYPF{T)I-CTFSTIA) 2R, A4 ,R)
43 [ECTNEPTMIT)-NAXNTH) A4, R6,AS
26 GO TN A6
A% MAXDTH=INEPTHIT)
MMAXLY=BLATLDY
DMAXLG=ALNG(T)
A6 [FLIDEPTHIT)I-NINDTHIAT AT,08
AT NINDYH=IDEPTH(])
DMINLT=BLATLT)
NMINLG=BLNGI )
AN TFIGNDRTH-ALATIT} 90,91, 1
¢ GNDRTH=BLAY(IT)
ANLONG o AL AT
9] (F(BLATIT1-GSNUTHIN2,33,D)
92 GSNUTHeALAY{ D)

F-12




10/na/68 FORTMAIN el

GSLOMNG=BLNGI L)
93 LF(GEAST-ALNG(T) }94,95,2%
94 GEAST«BLNGII)
GELAT=RBLAT{])
95 [FIBULNGII)-GWEST 96,100,100
96 GWEST=ALNGITI
GWLAT=BLAT(!)
100 IFIKPRINTI&H, 66,618
6LA IFIRRTHPTL]IBG,6T,66
Ah TFINBLFTCYZ0,T70,17

IF NALFTC=n CRUISE COMPLETED COMPUTE VAR FOR PRINT OUTY
67 MRITE(3,5%37)
537 FORMAY(/,° FXCFEDED DESTIREN SEA NAYS TN IMPLANT ABOVE BUAY', /)
GO TD a8
T0 CDISTaCDISTLOFP
HR=SAFFACS{OFP/SACS)
SEANAY sSEADAYL(HR/26.)
DPYNAY =DPYNAYEIHR/ 24, )
NBLFT2aNTPNTS-NRNEPY
NMICR=COTST
NBIMCR=NATMCR-NAVGINCRUSE)
NADATF =NRNDATEELNS TMCR
NRTANDO=NTPMI7 ~NBDATF
KCLK 1
TIRE=HR
CALL CLOCKEKCLR,TIME, IDAY,MONTH, IYEAR, [HOUR,(MON,CAL, ICNT)
MHRIONsTHOUR® ] ON
TFIXRPRINTIO20,620,619
619 MRITE(3,SI8)PNAME, IDAY,CHMON, IYFAR MR DO
SYR FORMAT( '/, SHIP RETURNEN TO "IA4,* ON*TI, A&,13," AT *14,' HRS?,/
WRITF{3,539)NMICR ,NRIMCR ,NRDATE,NRTODO
539 FNRMAT(' N MILES STEAMED THIS CRUISE =*18,//,* AUOYS [MPLANTEN TH
11S CRUISE  ='[3,/7," TOTAL ARUCY IMPLANTED YO DATE =°[3,/,' AUQYS R
2FEMAINING TN AE DPLYD =°11%,/)
&0 PRIDAY={PNDIFFSINRLOAN/SPAC) ) € PNMIN
[F(PRTJAY-PNMAXI11A,116,118
115 PRINAY=2PDMAX
L1~ DPYTAY2NPYDAY § PRIDAY
XKNAY=DNDYNAYSIVRSAF
TCRCSTa((CSTCNYSSFAPAYIE(CSTPDYEPRIDAYIE(CDISTOCSTPN))
X(OST=2T(RIOSTENYRGAF
TOPCST«INOCST § TCRCST
XTCSTTOPCSTOOVRSAF
Na=NTRUSE
NMSTHM(N}aNRICR
NBDPY{N)=NRINCR
ATSFAIN)=SEADAY
ATPRI(N) +ORTDAY
RONYSIN) =SFADAY [ PRYIDAY
TSNYSINIeVRSAFS(SFADAYLPRIDAY )

é CAL CLOCx T RECORD 1IN PORT TIMF

LG W
TiMg xPRTDAY

F-13

WOREA AN o i
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10/08/68 FORTNAIN
CALL CLOCKINKCLX ,VIME, (DAY MONTH,IYEAR, IMOUR,CMONCAL, ICNT)
I1SDAY= {DAY
SHOMC NON
ISYER= [YEAR
MHR 100« I HOURS 106G
IFIKPRAINTIB22,022,+621

[a X a ¥ e Ral

[aNalal

A21 WRITE(Y,540)SEADAY,PRTDAY

540 FORNAT(® MINTMUR PSBL SEA OAYS FOR THIS CRUISE = *FS.1,/,* MINIMUN
L REQUIRED PORT NAYS = FR.1, 70
WRITE(3,541)10PYDAY, XDAY

S41 FORNAT(® NINIWUM PSHL DEPLOYMENT DAYS TO DATE = *FS,.1,//,* MIN DP

LLYRT DAYS X SAFETY FaCTOR = FFS.14/)
WRITE(3,594)CSYCOY

$94 FORWAT(® -~--- —vmemee AT $9PA,0,°0C PFR SEA DAY ~mocvmmocccow vi
WRITECIS421TCACST (XCNST L TOPCST, XTCSY

842 FORMAT(® WINIMUSM SHIP (OSY FOR THIS CRUISE $°F10.0,00°,7,* M
IN SHIP COST X SAFETY FACTOR $*F10.0,%00%,/7/7," TOTAL MINIMyY
2% SHIP COSY TO DATE $PF10,.0,°00%¢//," TOTAL MIN CNST X SAFET

3Y FACTOR $°F10.0,%00°*)
62?7 IFINBLFTZ)80,080,74

MORE BUOYS LEFY TO DEPLOY DEVERMINE NALDAD
DN ANOTHER DEPLOYMENT CRUTSE

T4 NCRUSE=NCRUSELL
NBLOAD=LOADINCRUSE)
NCRPTSeNBLOAD € MAYGINCRUSE)
NIAYOY=NBNEP]
TSEAD=VTSEADCSEADAY
TOIST=YDLISTLCOIST
TPRTDsTPRTDEPRTOAY
TOPYD=TSEADLTPRTD
NMAIMCR =0
CD1ST=0.

SEADAY=0,
(RTyPTen
60 TN 10

ALL MDZ BUOYS DEPLYD WRITE CRUISE SUMRARY PAGF

B0 WRITEL ), 520X RUN, KANY ,AMON, KRYN
WRITE(),499)M0L )
MRITE(Y,499)MDL 2
TOIST«TINISTLCOIST
TSEAD=TSEADLSEADAY
YPRTIDTPRTNEPRIDAY
TOPYDs TSEADETPRYD
LFIGHLAT)IAN00,401,401

400 XML TexA{s)
GO TO 402
401 EWtTexa(t)
AN GMLATABSIGMLAT)
IFLGUEST ) A0Y, 404,504
40y IWLGexALY)
60 T 4ns

F-14
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10708768 FORTMALIN

404
ST

(1] )

anY
40N

409

410
&1

412

411
4l

618

416
417

41R

419
420

a1

422
423

424

428
4726

427

420
429

43N

631
432

&M

(31}
439

L.Gex Al 2)
GUEST=ABS(GUEST)
IFIGNORTH) 408,407,407
KNLTexXAl o)

GO TN 408

ANLTeXALY)

GNORTH=ARS {GNORTH)
LFIGNLONG) 409,410,410
XNLG=XAL )

GO TO 411

ANLGeXA( 2}
GNLONG=ABS { GNLONG }
IFIGELAT)IA12,413,41)
XELTsXA( &)

GO TO al4

XELT=XA(L)
GELAT=ABS{GELAT)
IFIGEAST)IALS,416,418
XELGsXAL3)

GO YO 417

XELG=XAL2)
GEASTsABSIGEAST)
TF(GSOUTHIAL18,419,419
XSLTeXA(&)

G0 TO 42¢C

XSLT=XA(1)
GSOUTH=ARS(GSOUTH)
TFIGSLONGY 421,422,422
XSLGeXA(Y)

G0 YD 423

XSLGeXAL2)
GSLONG=ABS{GSLONG)
IFLOMINLT ) 424,425,42%
XMILTuXALS)

GO TN 426

XMI{LTeXA(L)
OMINLY=ABS(DMINLT}
IF(OMINLG) 427,428,428
XMILG=XA(3)

6N TN 429

XMILGeXA(2)
DMINLG=ABS(NUINLGY
TEIDMAXLTISDD,43]1,43)
XMXLTeXA(S)

GO TO 432

XMx{TexXA(1)
DMAXLT=ABS(DMAXLY)
TFINMAXLG) 433,436,434
XMXLG=AALD)

GO TO 438

XMXLGeXAL2)
DMAXLGeABS{DNAXLG)
WRITE( 3,550)
WRITE(1,552) IBDAY AMON, TAYER, [BHR
WRITE(3,954)

onty
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10700740 FORTRAIN

faNaNalal

WO ITEL 3,550 N NBOPY( NI JNMSTR{N, ,ATSEAIN) ATPRTIN) ,RQOYSINI,
1RSDYSIN) yN= ], KCR)

MaVGDeTNTIST/NTPRDY

NDISTe TOISTY

WRITEL N, 8SB)IKCR,NTPNDL ,MC{ST,TSEAD,TPRTD,TNOY], KDAY
WRTTE(Y,599)1CSTCOY

WRITEL 3, S8AITNPCST

WRITELY,STO)IXTCSY

WRITEL }, ST2)TAYCSY

MRITEC N, STLINTOPMNTSUR

WRITE( Y, STYINDPAVG

WRITE(I,S7BINSRAVE

NATYEL Y, SA2VANMCST

WRITE( Y. SAAIMAYGD

MRITEL I 574)

WRITEC I, 87A)SALS

WRETEL I, 87T INSAL

MRETECY. 580 IN]PA

MRITE(Y,995%)

WRIYE( Y, 2A4)

CRETEL Y, SATIGMLAT  XWLT , GWEST , Xwl 5y GNIRTHINL T GNLING . UNL Gy P AT,
TXEL T, OFAST  XELGoGSNUTH, XSLT (GSLONG, LSL¢

WRITEL ), SARIMINDYH, OMENLT  KMIL T OMINLS XMILS

WRITE( 4, SRAVMAXNTH, "MAXL T XMELT , DMAXL, 000

0Y RECYCLE TFSTS FOR VARTABLE SPEEN Sw(p H1PAaM[PALINC
FIND LONGFST CRUISE IN MILES AND DAYS

DY 23 tel,K(H
TFULUNGCRS-MMSTM{[11624,024,62%
424 LNGCRSsMMETYH| )
AYS HECGRTOAY-ATSEALEYNE26,820,82)
APA GATOAY«ATSEN, )
tusf
623 {DNTINUE
TRIP«TSEAD-NTPRDO{HIPN/ 24,1}
CASFwtRTNAY-NADPY IRR IO {MIPR/ 24, )
aa ] NRASE-wRASE (|
S0TD (AN LASO 6% ), MAASE
ASA RASTOvAIENA
S0 10 &
851 AASIC=8(PN™
S0 I 2 4al
A%? AaS1{=-a(POX
AT MRETVEL §, S VIRRUN, XR)Y, AnIx qoye
WRITEL , %ea i Dt}
BT TEL Y, M0 NNL Y
MRITEL Y, 8a8INTPENT  PNANE = AL
AR TTFL Y, Samiun]ST L GRS
WRITEL VA TIRASIC,PCRC TR
WU LTELI. 898 (5PN, 1el, )
LR R VAL RANESA LIRS R}
&1 13, RIS AT [, tel, Q)
LA RS AN Y L LYY AL R
LI S

F-1lo
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10790

4A0

551
6R2
631
43y
632
653

L3}

634
629
6130

654

00
602

691
LUk )
638
”T7

Ly ENRTHALN

DO 6)0 Jsil,é

INCINC € INCR(J)

TMPA=MIPE ¢ INC
DIPASNTAMN2 & [MPR/ 24, )
NPBCENANPYIKK)IO( IMPR/ 24, )
HRITE(3¢S49)INPR,NTPA

nn 629 1=,
TSFADeTRIPO(SACS/SPOLIN) ¢ DIPA
AIGCRCRSES(SACS/SPDII)) & DPOC
TOPYD=TSEAD L T2RTDH
ROAY=TDPYDONVRSAF

CSTCNY=BASIC € AIMCLT)
LSTPOY=PCFCTRECSTCOY

TOPCSTal [CSTCOVOTSEADICICSTPDYSTPRYDICITOISTOSCPNIT) 1) /1000,
XTCST=TOPCSTENVRSAF ’
ARDPCe TDPCST/NTPMDZ

ANDPB= TNPYD/NTPMDZ
NBPSYs{AVSHOY/AMOPR) ¢ .S
IFI{XPSPDIL) 680,480,687
WRITE(3,3%0)SPO( L) sBIGCR . TSEAD, TPRTD o TOPYDXDAY, TNPCST 4 XTCST,
1ARDPC, AMDPR,NBPSY
Fn““""6‘.“-""6.'OZ“'."S‘Q.""‘O‘S- l'.""’
TFIKHR11629,629,631
TFLIMPA-KHR11633,632,463)
IFLIMPA=KHR2)16294632,629
IFINPMASE-21629,653,629

0N 634 L=l ¢NSS
TF{SPOITI=-SPGIL))IAY4,635,634
STPIXP)=SPO(1)

DAY(XPI=TSEAD

KACIKP ) =MSAC

ACPRIKP)uABNSC

KP=KPL 1

R0 10 629

CONT INUE

CONTINUE

CONTINUE

TFINRASE=3)660,6%4,654

NBL=NAC € 1

NRYS(NSC)=NTPMDL
NIST(NACI=TDIST
READIL,600V0PTION

FNRMAT(AG)

TFIOPTION~CTEST(21) 601,602,601
KCYCLE =]

KRUNsKRUN € )

1DAY=1ADAY

CMGA=BNON

IYEAR=TBYVER

IHOUR= [BHR/100

60 Y0 700
TFICPTION~CTEST(3))636,603,6%6
TF{KHR 11637,637,638

CALL GRAPHISTP DAY KAC sHDLL ¢ NSSoNACKHR] (KHR2y ACPHoNBYSDIST)
KCYCLE=2?

F-17
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PSR YN

10/0R/7¢2 FORTHAIN

12AY={BDAY
CMOR=BAGNK
IYEAN=IAVER
1NNV 18R /100
GG YD 101
636 1FIMRLER00,900,640
640 CALL GRAPMISTPORY KBL MDLL,NSSoNBCKHRLKHR2,ACPR,NBYS,DIST)

G0 YO 900
[
C FORMATS FOR SYSTER SUMMARY PAGE
[#
550 FORMAT(//,? SYSTEM OEPLOYMENT SUMNMARY®,/)

382 FORMAT(/,* STARTING DATE » "o12.44,13,* AT ¢, {6,° MRS/}

554 FORMAY!® CRUISE AUDYS K MILES MiM SHIF  NIN SHIP TOTAL “IN L]
LIN X'y /' HBR DPLYD  STEAMED SEA NAYS PRT NAYS DALY JavS §
2AFETY )

586 FORMATULIR . 13480 I3y SR I8 aNoFSa oSN F5.0 5K FA L 4K Fd,.1)

858 SORMAT (/o EX T30Sl i No3X oI e 3R, FO.Lo0N FO. L X, FT,1,3X,FT,1}

595 FORMATL/ ? ~rocw——ewe aee AT $°'F6.04790 PER SEA DAY ~wcmmcevocnaan ’
1)

So8 FORMAT(® WINIMUM SHIP COST FOR THIS UvEPLOYMENT $°F13.0,%00t

S70 FORMAT §* MININUM SHIP COST X SAFETY FaCtOR $'4F12.0,%00%}

5T2 FORNAYL/,* TOTAL COST FOR BUNY HARDUHARE DEPLOYED 8P4 F17.C. %N,/
1)

ST1 FORMATL® TOTAL FEET OF MODRING REQUIRED »'1s,/,' TOTAL S/% SENSOR
1 PACKAGES DPLYD =°18)

$73 FORBAY(/,* AVERAGF DEPTH PER BUGY IN RGI ®118)

ST8 FORM.T(® AVERAGE NBR OF $/S PGS PER BUCY IN MDI =°js!

892 FORWAT{/,* AVERAGE HAROMARE COST PER AUCY IN MDJ $'F10.0,700 )

586 FOUMRY(/,* AVERGGE DISTANCE TRAVELED PER BUOY DEPLOYED »%fh,¢ N Mj

19
576 FORMATI/Z ' SURMAR, OF CONSTANTS USED FOR THES DERLCYRENT®
T8 SORNAT  (°? SHIP AVERAGE SPEED 2 Y FaLll

STT FORMAY(® SHIP MAX BUCY CAPRCITY «? {3}

550 FORNAT(® HR3 7O JMPLANY § B5UNY = iFa.1./])

SAR ENRMATI /o1 1N, *HAKTINGE GECGRAPHICEL LOCATIONSY)

K96 FORNATE 2 SNt WEST oS OK  INNRTH 1IN, PEASTO, 10X, *5NTH Y

BAT SORMAT (1 X oF @, oAl e R FSul o le INW PG AU iReF Sl A 03X FaolyAl,
iR RS e oAy IN KO, LAl o N FI . 1,85,/

SRE FORMATI? THE SHORTESY MOANRING WAS *o74,% FEET AT FFo 1At IX,F5,3
1,41}

599 FORMAY(' THE DEFPEST MOOR" Af, T, §8, FEET AT *oF4, 1. AL )X, FS.}
Leht)

FIRMATS FDR DEFLNYMERY TEST SUMMARY

(2 XnXel

G543 FORMATIRIMI L3N RUN NBR *o013,42X'DATE * 12,8603,/ 30X "DEPL JYMENT
1 TEST SUNNERY?, /)

o4 FORMAT( 14X, 2044)

564 FORMAT(/,13N, 03, BUNYS DEPLOYEND FROM Y344,* SHIP BUNY CABACYTY
1=*13)

546 FOQMAT{1AX,*TOTAL DESTANCE, N Wl st T 7, TX,* SAXIMUM CRUISE, N MI ']
14)

5647 FORMATUIAX, "RASE COSY PER SFA DAY = $°FH.0,°00%,3X,*CIST/PORT DAY
12'Fa.2," X SFA DAY®, /)
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10708788 FORTALIN LIRS

SC: FORRATI1AK,*SPEED KN*SFY,. 0, 3%8. 20

597 FORMAT(1AX,"CEY/NT $°5FT7,.2,363.2)

398 FORKAT(14X. $00/0v $°5F7,2,3F8,2./)

548 FORNAT!16X;°55C aX 1L RN new RIN® 7K. 0cPLOYKENT CO
1ST. $K,83.%4VC ™' N AVG ANR AUOYS® ./ 16X SHIP CRSE  3ER PGR
27 oLy X SAF  LIN DPLY R SAF AVGZBUDY® ,4X,*OPLY DAYS DPLY
IPER SHIP?,/,16X,°SPD  (DEé“S) DAYS DAVS DAYS FCTR Days F
A4ACTOR (uEu}, 0K, PER AUOY IN $,13, ¢ DAYS *)

49 FNRMAT(/,14X:12,° HRS TO IMPLANT & AUOY, TOTAL TINE TO [MPLANT s'F

1Asict DAYS —=-ee ')
900 CALL FXIT
EMD

}

JEr

5 g T LD 0.5 AR s sae3 !

o G REHIBA S st

TSt

F-19
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DISK OPERATING SYSTEN/340 PORTRAN J&ON-FO=4351 31

SUBROJTINE SUBSNRCCTYPE, (DEPTH,8COST . [AP ’
LSCOPE NTANTS, TCOST,NTSUBANTOBNICTEST] Ot HSUBICSTS K CHRGET,

DINENSION CTYPE(200) o IOFPTH(200)8COSTI200) 4140
OINENSION TCOST(200)4CTESTIAY o @ 200!+ TAPSOLI201 1HsUBI 200)
1APSOL L) Jun

IAPSOL (2)e33

TAPSOL {3)u68

TAPSOL (4} =98

1APSOL (S)e164

1APSOL (8246

1APSOL (7)e328

TAPSOL () w492

T1APSOL (01 w630

TAPSOL (10)w9ns

TAPSOL(11)e1312

TAPSOL 12} w1661

1APSAL(13)+1989

TAPSOL (16) #2625

1APSOL (13 #3281

TAPSOL 16024022

1APSOL (17126562

1APSOL(18) 790843
1A®SOLI19)=13124

1APSOL (201510405

DO 30 Je1,NTONTS
TE(CTYPELJ)=CTEST(4118,30,8

00 13 1=1,20
1ECIDEPTHI )= 1APSOL (11110, 12,18
BFLAST={TOEPTHIJI~TAPSOLL T-1))
TESTe, 36( 1APSOLUL)=TAPSOLI1=1))
TF(BFLAST-TESTINL,12,12

tel-1

NSURYJInt

G0 T™h 2%

CONT INUE

ASUB(S 1 e 20
CSTSUNSCSTSPKENSURL YD
CSTARG=CRGET/1000. 8¢ IDEPTHI J) SCOPE)
TCOST(J) *ACOST(I) & CSTSUB € CSTARG
NTSUB=NTSUR & NS
NTD?WeNTOPH & [DEPTHIJ)
CONTINUE

RETURY

END

F-23



veto 1WVLE 35VYH SS3INGOY
Yhdl 51CCu 8920
hWulivdid tivw NOTAYDOY
LN EL TV IN 0800
b¥uv 4%3) $v00
hulivdgl HWOdNAS NGIAYIOT
2600

091100 303 40 1NNONY

21000
139wy

139w02
45V T46
TFURKAS

Js20 11000
NO1AYI0T 138vY

SINILNCEONS GITTV)H

0800 Pl %]

ovoo 1

MUTA¥I0T WEenAS
SuvIvis

000300 NUNNOD 30 ANNOKRY

31374W02
0sE0 0€000
03190 01000

NO1LYI0Y 1aevy

*600 Helil

3400 24S45)

8300 SiNdAN

NO1ivI01 ICONAS
wes s

MOLLVIen0D
t4 r{"
vty

NUJIYI0Y

0650

von

2600
801 v201

89/80/01

$2000
806000
139vy

uudvar}

ensan
L L ¥ % ]
r

I0UNAS

F-24




DISK OPERATING SYSTEM/360 FORTRAN JAON-FO-451 31

SUBROUTING CLOCKIKCLR,VINE, IDAY ,RONTH, 1 YEAR, IMOUR,CRDON, CAL s ICHT}
DINENSION CALC12)
IECICNT)S, 8,6
% TDAYSeG,
C IF KCLK=1e2:3 TINE £S 1N MR,DAY,NON
4 GO TOC10.12+14).KCLK
C VIME INPUT 3 IN HMOURS
10 DAYSsTIRE/ 26,
SAVESDAYS
INTRaDAYS
XDAY=INTR
FPaSAVE-XDAY
TEST=24,.®FP
TFST=2YESTL,S
1ADDSTEST
IDaYs IDAYEINTR
THOUR - (4O L TAND
1SN IR~24)15,16417
15 TPAYSaTDA/SELDAYS
60 TO 40
16 [DAY=]DAYL]
[HOyRs"
TNAYS=TNAVYSEOAYS
50 A &0
17 TADN« (HNUR- 24
THOUR= 1 ADD
IDAY=IDAYS]
TOAVS=TDAYSENAYS
a0 TN 47
C <F* . TIRE 'NPUT In DAYS
17 TOAYS=:iDAYSLTINF
ITINE=, Wy
TDAY=IDAVERT I ME
AT IME= [T INE
€Px> HE-XTT-E
TFSTa24,¢Fp
TEST«TESTE. %
TADD=TYESY
IHOUR= {NOME T 40D
TFUIMNUR=-24160,51 4,62
AN 6D TO 49
~1 TOAVY=ICAYEL
IHOYRe ~
GO YO en
A TADND> THAUR-24
ITHOUR= {ADN
10AY=, cavgl
«0 TF{IDAV=-3111F.19,20
18 GO 1N 50
19 10AY«]
MONTHENONTHE L
30 [FIMONTH-13321,22,2)
21 50 70 sn
22 MONTHe?

o ALt . SR NES SRR s Bl 1 R

e 8

"




10708768 CLOCK

23

20

IVEAR=IYEARC)
GO ™0 s0
TADO»NONTH-13
NONTH=1ADDT)
IYEARS [VEARG)
GO TN 30
NAYS={0AY
AMON=DAYS/ 30,
SAVEoXMON
INTR = 40N
XMONs INTR
FP=SAVE-XMON
TESTe30, 0Fp
TESToTESTE.S
TADD=TEST
MONTHs MONTHEINTR
IDAY=1ADD

G0 Y0 30

C AEAD TIMF INPUYT [N WONTHS

14

80

hé

67

ITINEwTINE
TIME=TInME® 30,
TOAYSs TOAYSELTINE
NONTHsMONTHET TINE
RO TN 30
TCNT={CNTL]

DN &S tsy,12
[FiNONTH-1166,66,85
GO T &7

CONT {NUF
CHON=CALIT)
RETURN

EnD

00>
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NISK NPERATING SYSTEM/3AN FNP 24N 30 IN-F i-651 31

SUBROUTINE GRAPH {SPDyNDAYS  KBC o HOLL g NSS o NHC o KHRL yKHED JACPALNAY S,
1TH1S)

DIMENSINN XPC{al),y TITLE(LIT)y HOILL(2D), KT (24 ,ACPA(T )
DIMENSTON KRZLT2) ,DDAYS{T2Y) ,SPOL T2 4XTRLCISINY ,&TARALPIS YY)
DIMENSTION VT (8), ST(R), NARYSI(S), TNIS(S)

CONT INUE

RFTURN

NG
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APPENDIX G

MICRO FLOW DIAGRAMS FOR
THE INTEGRATED BUDY DEPLOYMENT COST MODEL
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APPENDIX H

PROGRAM SOURCE CARD DECK FOR
THE INTEGRATED BUGY DEPLOYMENT COST MODEL

(Limited distribution of this Appendix is under separate cover)




APPENDIX 1

COMPILATION LISTING FOR
THE PROCUREMENT, REPLACEMENT AND MAINTENANCE-COST MODEL

I-1

P et

ROCPTRREIE TN

RLIRE




90

a2 X2l

co0D

HO0D

[a Rl

DISK OPERATING SYSTEM/360 FORTRAN  360N-FO-431 31

:20303:‘z:‘ COSTS eOR PlﬂCURII!N'o.l’llﬁt'@"'oﬂllﬂ'!"."&! FOR 40 CONPONIN'S

NIMENS ION CTEST(3), DAV!(’..VI't!!lt!oCOI’CQoSl’oFNIICIl’oPLl'!l!l)

NIMENS L1ON co%tﬂtll)oSALV(Sl'oNIll!OlolCﬂS?l!OlviPlCl!OloN!“l!O’
OUMENSTION CLIFE(30)

A ALT I

PENSTen,

KCYCLF ~0

KOMpan

READLYLI00ICTESY
100 FORMAT(3A4)

REAN AND WRITF HEANING CARDS

NG REANI1,101INBRB,FCTR
101 FORMATIL W 13426XoF3e1)
1F(FOTRI12,10412
10 FCTR=],C
12 READ(L,102)DATE
1N?2 FORMAT(SAL)
WRITEL 3, 20010AVE
200 FORMAT(IHL 415X ¢5A4,/)
on 14 Isl,2
REANILLIOVITITLE
1Y FORMAT(16A4)
WRITE(3,201)TITLE
271 EORMAT(16X,1644)
1& CONTINUE

WRITE PAGE HEADINGS

WRITF(3,202)NRRA

20D FNRMAT(/,16%, " AVFRAGF ANNUAL REPALCEMENTS FNR',13,* AUOYS'y//)
WRITF(3,203)

277 FDRYAT(1BX P ITEMY 12X *NAR LIFE®,TX,*COST SALVAGE REPLACEMEN
LTS/YRY)
WRITF{ 3,204}

236 FORMAT(33,*0OPLY (YR} * 47Xy 'EACH VALUE NBR cosT)
TE(KCYOLLFI16016430

READ COMPONFNT CARD LIST MAX OF 40 ITENMS

16 NN 2% J=1,51
REANIL 10&)ICOMPILoJ) oIl o4) oFNRRIJDILFLIFE(J)4COSTNLI),SALVIY)
1% FNRVAT (LML 4% 4 Fb o NeFS5.042X4FANI2XFH.C)
TE(LOMP(L4J) = CYESTI1))LR,30,19
19 [FIENRRIJ)I)?2,20,422
20 FNRR(J)¥NIRS
22 NAR(J)=FNAR(Y)
KOMPIKMPEL
24 CNNTINUF

CAMD LIST CNMPLETE COMPUTE NBRS AND COST



10734

C
%0

L1

c
c

2%
40

2%
277
208

09

168 ENRTHALIN

NN N6 Lol kONP

CLIREL L) orLIRE(L)ORCTR
REOSTLTINENBRETIGICOSTNC T ) =SALVILII/CLEIFELT)
TCOST=YCOSTARCOST( L)
PCOSTsPCOSTLIANBAL I 1SCOSTNLIN
RPLCIY)=ENBRITI/CLTIFECT)

CONY INUF

AMAINY 2, 58TCOST

ANOPER=AMAINT & TCOST

é WRITE NUTPUT PAGE LINF ITFMS AND GRAND TOTALS

DO AN JslyKOMP

ﬂRlTE(DQZOSDQCONP(IoJ’ol'loQ'oNSR!J)oCtlFElJ!.COSTNlJioSlLV(J’o
L1RPLCLA)RCOSTLY)

FORMAT (16X oA I8, FOols? B89,F9.0,¢ $°,FT.0,FT7.14" $*,F9.0}

CONTINYE

WRITEL3,20A1PCOSTY

FORMAT( /416X, *TOTAL INITIAL PROCUREMENT COST $9,F9.0,°00%)
WRITE{3,207) TCOSY

EPRMAT(/,16X, * AVERAGE ANNUAL REPLACEMENT COSY $,F9.0,'00*)

WRITF{ 3, 208) AMAINY
ENRMAT (/. 16X, ' AVFRAGE ANNUAL MAINTENANCE COST $°,F9.0,°00°%)
WRITE(,209) ANOPER
FORMAT (/416X *ANNIIAL REPLACEMENT L MAINTENANCE $°,F9.0,°00")

C READ OPTINN CARD FNR RECY,COMP, CHG IN NAME ¢NBR,LIFE,COST OR END

1n%

§?

50
54

196

|6

anc

QEAD(L,1NS)ICTYPE

ENRMAT (AL}
IFICTYPE~-CTESTI2)150,52,50
KCYCLF=1

TCNST=0.

oCNST=n,

50 10 100
IF(CTYPF~CTFSTI3))900,54,900
KCYCLF =1

TCOSTa0.

PCNST=).

REANI] 106 INTCHGy INEWITD 1= Lo NTCHG)
FORMAT(112,2613/72413)

DN Sh X=} NTCHG

JaNFW(K)
ﬂGlDll.lOb)(COHP((oJl.I'loQ"FNBR(J'aFLIFE(J!'CDSTN(J).SALV(J)
NAR(J) =FNAR( J)

CONTINYIE

60 70 300

CALL CXxIY

END

00n2
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APPENDIX J

PROGRAM SOURCE CARD DECK FOR
THE PROCUREMENT, REPLACEMENT, AND MAINTENANCE-COST MODEL

(Limited distribution »f this Appendix is under separate cover)
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APPENDIX K
COMPILATION LISTING FOR

THE 10-YEAR TDP FINANCIAL PLAN COMPUTER PROGRAM




nnnnnnnnr:nnhnnﬂﬂnn:'\"ir‘.ﬁnﬂna.’;ﬁﬂnn—\nﬁnn(‘n_—;

00 WA T R N

VI TR F R T AR JoNmrU-SB ] S

€o Ry SWEETIN TRAVELERG RESRARCH CERTER

THIS ROUTINE COMPUTES VHE SUMMARY OF ALL FINANCIAL EXPENDITURES
EOR THE TEN YEAR PLAN, NATIONAL DAVA AUNY SYSTEN,
INPUT REQUIRED 1S as FIRL.LONS-
Lo MAXAIN (%)
NUMBER NF DIFEERENY CATEGORIES COSTS ARE ALLOCATYED YO.
LAs BANMIT, D) (2044}
VITLES TDENTIFYIRG EACH OF THE ARNVC CATEGORIES.
2. NMJ (1S)
NUMRER 0F MAJOR ACTIVITIES YO RE INCLUDED IN VYHIS RUN.
3. WICTV (2044}
ONE OQF THE AGOVE NUMAFR OF MAJOR ACTIVITIES.
4. NS (19) :
NUMRER DOF SUR ACTIVITIES INCLUDED IN ABDVE MAJOR ACTIVITY.
S. MNCTV (2044}
ONF NF THE ABNVE NUMBER NF SUd ACYIVITIES.
6o NSWCH (4012}
THE VECTOR [NDICATING WHICH CATEGORIES VHE FOLLOWING COSTS
ARE TN AE ALLOCATED TN. 1 INDICATES ALLOCATION, BLANK OR
ZERN CAUSES CaTEGORY TO BEF AYPASSED.
re XPOS (IS)
NUMRER OF COSY PERTONS INCLUDED IN ABOVE SUB ALTIVITY,
The COMITY (10A6)
TITLE IDENTIFYING ONE NF THE ARODVE COST PERIODS.
R, MSTARYV, WSTOP, TOOL (215,F12.0)
THE AEGINNING AND ENDING RONTH OEFINING ONE OF THE ABOVE
COST PERINNS AND VTHE TOTAL DOLLARS SPENT IN THIS PERIOD.
{F PERIOD FUNDING 1S TN BF LEFT OPEN FOR FUTURE CONSIDER-
ATION, DO NOT ENTER FERO FNR TOTVAL DOLLARS, NONSENSICAL
AMPUNT wUST BE USED (IE.s 00C13.
9, SCNSTLT) (6F12.0)
THE MONTHLY COST FOR EACHM 0OF THE MONTHS DEFINED IN THE
ABOVE TIVi PERIODS. USEND ONLY IF TDOL IN (8.) IS 2€ERO.
NECX SETUP NOTEL-
{3.) THRI} (9.) ARE REPEATED THE NUMARER (IF TIMES STATEN IN
(2.0, (.0 THRU (9.) THE NUMARER STATED IN (6.} AND (8.)
AND (9,) THF NUMBER STATED N (Te).

DIMFNS ION BIN(27¢120),TCOSTIL120),0TR(2T+400 NSWCHI27),MICTV(20),
1MNCTVI20) .. INHI20,27),5COSTI120),CPHILIC),ISCNST(120),+1QTRI&),
2BARI15+4) . TYRULIO)INTYR{4)

READ(L, 10)MAXBIN, IAR
17 FORMAT(161S)
READ(L L TIC(ANMITJ) 1204200 4J=1,MAXBIN)
WRITFI3,15)(Je(BNHITJ)eln1,20)0J=lsMAXBIND
18 FORMAT{1H]} 1 TX2AHCOST VECTOR DFFINTTION TARLE//OXBHCATEGORYI2X
L11OMNEFINITION//ZE112,1X20A4))
CLEAR RINS
2% Do I 1s1,27
nn AN J=x1,120
BINITeJ) =N,
10 CONTINUE



[ RPN

107947640 FORTMALN

17

38
40
43
S0
s

&0
6l
62

63
AS

10
%0
120
130
a0
s
140
162

1sC

173

REANTL 100NN
READ MAJOR ACTIVITIFS
N0 490 (MJ=]l,NMJ
READIL ATINICTY
FORNAT(2024)
READ(L,10INSS
READ SUB ACTIVITIES
00 219 1SHal NSS
READ(L 1 7IMNCTY
CLEAR COST MONTHS, READ COST VECTOR
N0 45 1=1,120
TCOSTILY=0,
CONTY INUE
READ(L+SOVINSHCHIT ) o 1n]l,MARBIN)
FORMAT(4012)
WRITEL3,33)1MJCTV,MNCTY
FORMATCIHLTXLOHMAJOR ACTIVITY= 2044 39XSHINPUT//AX16H SUB-ACTIVLIT

1Y= 204 .J/7/11X2HYRLOXTHPROGRAN)

READ COST PERINDS
REANIL,10)XPOS
ILNS=6
00 179 K=1,KPDS
READ{1 60 ICPH USTARTMSTOP, TOOL
FORMAT(10A4/215,F12.0)
TLNS=1LNS+S
IFLILNS=60163,63,61
WRITF(3,62})
FORMAT{1M1)
TLNSeS
WRITEL3:65)1CPHNSTART NSTOP .
FORMAT(1HOIOX 1044 2XI3HSTART MONTH =]6/54X12HSTOP MONTH =16)
IFLTOOL) 70,90, 70
CPMaTDOL/FLOAYIMSTOP=NSTART 1)
00 A0 IsMSTARY,NSTOP
TCOSTI E)nCPMeTCOSTI( )
CONTINUE
1ITOOL= (TFIX(TNHOL)+3000/1000
1CPMel IFIXICPN)+500)/1000
WRITE( 3,130V 17DOL, ICPN
FNRMAT(STVIOMFINDING =815, 1HK/4TX201AYS FUNDING/MONTH =815, 1HK)
60 0 178
REAN(L 4951 ISCNSTUT) o I=MSTART,MSTOP)
FORMAT(46F12.0)
DO 140 T=MSTART,MSTOP
TOOL=TNOL+SCOSTITD
CONTINUE
TTNOL=(IFIX(TOOL)*500} /1000
N 162 1sMSTART,MSTOP
1SCOSTUI)=(IFIXISCOSY(T))e500)/1000
CONTINUE
WRITE(3,15001T00L,C1SCOSY(L),]sMSTART, MSTOP)
FOKMAT (STX10HFUNDING =815 1HK/ (SIXLOHFUNDING/MONTH =815,1HK))
NN 173 T=MSTART,MSTOP
TCOST(1)=SCOSTUL)eTCOSH(T)
CONTINUE

0002



10708700 FOR: NATN

(RA

IR LY,
11
1792
16

(R A/

178
179
1790
179
1792
1791
1%0
190

bl
210
218
470

220

210
Q‘I\
250

240

CONTINUG
TUNSSILNSOINANAINY 18) 0400
IFLILNS=8001762,1782,1780
WRITELY,179))
FORMATLLINL)
WRITE( Y, 170)
FORMATLIHOLOXN2AHEOST ALLNCATION VECTOR =/7)
TUNSeNAXALINZLS
1PIMODIMAXATIN,GLS)
IFCILNSIITO0, L 790,177
N0 179 Let, ILNS
s *18
Lely-le
WRITE(IqITANLT o TotL o TUD o (NSHCHIL) o t=llo V)
FARMAT( LIX10MCATEGORIESIS{¥/725X1581377/7)
CONT INVE
IFLIPI 1RO, 180,1791
IL=TLNSe 1S}
TUsiLelP-]
MRYTE(3, 17921 (T, 1=IL, 1IN
FORMAT(1SXINHCATEGORIESLSTS)
WRITE( 3,1793) INSWCHIT I, TalL,,TU)
FOPMAT(23X1S1Y)

ALLOCATE COST
DO 21N UslMAXAIN
TFINSHCR(I11190,4210,190
NO 200 Kal,120
AINTT oK) B IN(TK)STCOSTIK)
CONT INYF
CONTINUE
CONT INUF
CONTINLUE

COMPUTF QUARTERS
AN 250 (=1 ,MAXBIN
KTR=0)
NN 240 JSx]1,120,3
KTR=KT¢}
ATRI L 4KTR) =D,
LN=Je?2
ne 230 KaJgoUN
OTRITXTR)=QTRITKTRISAIN(T, K)
CONTINUF
CONT INUF
CONT INUE

WRITFE AUTPUY
0N 10N NRs=! MAXBIN
WRITEL3,260) (ANH(LYoNB) L Tu],20)
FARMAY(1HL120A4)
NY=()
NN 2610 131,940,446
NYsNVe )
L=+
TYR(NY )=,
AN 26N) K=l LN
TYR(NY)=TYR(NY)¢QTR{NR,K)

0003



(LILLYIY ) FORTMALN

2400 CONTINUE

26010 CONTINIE
TRLTOR)241%,299,2618

2018 QUReTYR{L!

2620
t {3 1]

26N
2080
2640

PAL

1
282

264

745
247
2ne
2NS

21¢
2708

270
2M\§

2760
2Te8

278N
2758
2750
2745

1
2
a

™Y 2080 Ke, 10
T1ELTYRIK)=0uR12630,2630,20620

QUReTYR(K)

CONTINHE

fCL=1200,

AN 2489 1=1,9

L=l 88CL
IF{QMY=SCL ) 2040,2640,26%0
1sCLu=l

GO TN 2640

CONT INUE

1SCL=%

NSCL=21¢(10%e]ISCL)

GO ™ 247

QPX=QTR{NA, 1)

AP 262 Ke2,40
IF(ITRINGBR)=NUK)242,262,26)

QMX=QIN{NR,K)

CONTINUE

SCi=1200C.

NN 264 1el,3

SCt =)0, 0800

1T {IMX=SCL)261,263, 2064

1801 =1

e0 TO 268

CONTINUE

1SCL=S

NSCL=2Je(1Nee (SCL)

AN TO (271N,2727,273N,2740,2780),ISCL

WRITE(3,271%)

FOPMAT(O7X124S THOUSANDS)

5 N 2769

WPITEL Y, 2728

FNRMAT (06X 15H8 10 THNUSANDS)

a0 TN 27A0

WRIYF{3,2738)

CNAMAT(OSX16HS INO THOUSANDS)

GD Th 2760

WRITF{1,2745)

FNaVAT (Q9AX1IHS MILLIONS)

50 TN 2760

WRITE(3,27%%)

FARUAT(QAX14HMS 10 MILLIONS)
WRFITE(3,2765)

FLAMAT (3 INSHTOTAL L2XOHOUARTERLYLSXG6THC 1 2
] 4 ! 9 10 11
K 1TXALM, . . . . . . .

o}

Nt =19Aag

\NV=

nr 290 21,4004

3

&

5

12/723X4HYEARGXGH( SK) IXTHQUARTER X 4H(

N004



10290240 FORMAIN

NYeNYe }
NReNRe |
LNele)
a0 270 Kel, LN '
Lekaie )
1QTRIL)a (FINLQTRING ) ) F

0009

210 CONTINUE ‘
IFLTAR)2770,2790,2770 =
2770 NTYR(1)=IRIXLTYRINY)) J
NN 27R0 Ke2,6
NTYR{K)uNTYR(1)
2740 CONTINUE :
CALL CMPBAR (NTYR,BAR,NSCL) ]
GO TN 2798 R
2790 CALL CMPBAR ({TQTR,BAR,NSCL) E
2798 [TYR=([FIXITYRINY))+500) 71000
DI'\ 311 Kil.‘
1QTR{X )= (IQTR(K)+500) /1000

271 CONTINUE
WRITE( Y, 2T2INR, ITYR,TQTR(L] o (BAR(M, 1), Mul,15)

272 FORMATLLHO22XT4,18,6X1NLT13,1TX1H.15A6) ;
WRITECIo27SICL o IQTRIL) s (BAR{ ML) o M=l y15) 4L=n2,4) .

275 FORMAT(AIXI 411341 TXIH,18A4)

200 CONTINUE

c COMPUTE SRAND TOTAL
iT=0
NO 291 [=l,40
GTaGT+{OTRINA, 1))

291 CONTINUE
1GT=s{IFIXIATISQN)/10CO )
WRITEL 3,292)

292 FORMAT(INOTIXGOLNH, . - . . - . . . . q

R s

2 i S e

1. . o} :

WRITE( 3, 2R1)IGY 1
2A1 FORMAT(40XIHTNTAL $16,17X61HO 1 2 3 ) S 6 7

1 8 9 10 11 121
130 CONTINUF

sTNe A
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APPENDIX L
PROGRAM SOURCE CARD DECK FOR
THE 10-YEAR TDP FINANCIAL PLAN COMPUTER PROGRAM

(Limited distribution of this Appendix is under separate cover)




APPENDIX M
BUOY COMPONENT CHARACTERISTICS DATA CARDS

(Limited distribution of this Appendix is under separate cover)




APPENDIX N
COMPILATION LISTING FOR
THE BUOY COMPONENT DATA CARD-TO-TAPE PROGRAM



DOYIINDOHIOD

X' 2 ]

[aXalel

[a X ake!

DISK NPFRATING SYSTFU/3AN FNRTRAN IAN=FN=4%] 3]

PINGRAM ALDINF  TO READ AUOY COMPNNENT. DATA CARDS ONTO TAPE
EACH COMPINENT FNTRY HAS FROM | TN 4 CARNS YO SPECIFY ITS CHARACTERISTICS
FACH COMPONENT FNTRY WILL RENERATE

L NR 2 RECORDS ON TAPE
Hede TRICKSONLTREG, 1S NCT 194N

FILL TAY, D AK(ULANK) ARRAYS FROM & HLANK CARDS

NVIMENSINN TAKETL) o IAKE TSI o ICDITULY o IRNETS) o ITU(TL) L LT (T7S)
VEARIL oI VETAKLT) 1o ,24)

1 FORMAT (120 100 A60 160 T10A2,3(A8),38602060A6,244,2(A2),A%,2(244),41)
WEADLE) 4200 TAKET) o 1228,47)

FORMAT{PAL A2 AV 2A6 A3 A4 21AD 24D 4 21AG) gA?,2A6430A&) 4A2,2A4)
READE VML TAK(T) o I=4R, 7))

VENONATI2A4,20A2) o20A0) 4 2{AGA2) g 202A40A2)9A2,3(A0) A3,2(A&),A3)
ReAD(] 40 INKITY o T2)o%0)

O FORMAT (AN A(AGY 4 AD AL AL AN AL 2IAT) 4P2AG AL ,2(A4)432(A3,AL,A6,A,
1A, 2{AL . A4 )Y

CFANLL S)I(IRXKITY,1227,5C)

S FNRMAT (A6 AT42006) A0, A6 0A1 g A6 21AY) JA2,A0 ALl 2(A4) A0 ALy 2A4,
120460 ,A7A6,A)) <)
AN LA SRR LIRS RN E LY IR/

3 Vﬂﬂ“lf;\(l\"l‘.?lk.ll'5502(2‘5’.6(‘1"?(ll¢‘§"A202‘5.IZQAQ'

2

nuUYeYY vaAPE Ny |}
erwinn 1
KRFC ="
(G APN=N
CNuogN

QEAN +12ST CABN IF SET  THTH TCNICARNY ARPAY

IV REANLLINCICO(T ), I ,26)
LRI LR EYE B UarS Ealie Il
tANCRDEIONIS)
IT{VCAMIL6,12,14
12 w100 L)
«PuD=zxCNUP § 1
14 (FLICNI41-9999)16,970,16
1A A0 TR, 37 34N 446N 40 44D ) ¢NCRD

ONT CAVY FOR THIS COMONNFNT ENTRY

woNr D 21,76

22 1TV =1CN LY
N 24 J228,71

% 1TV =1AK(J)
KCAON=CARN £ 1CN(S)
o6 TN 100

TdN CAPNS FNE THIS CNUPPNENT FNTRY
T BFANIL 21N ). 1=225,47)

NN 12 jx 1,47
12 1YL =1CN L

N-3



107233/40 FORTMALIN

P la 2

e g Ba ]

[aEa¥se!

OO

VIV

WABRTINITY FRJ ]

AL R RN RIRIYIIN]
KCARDXCARD € 1CNUSY
an va \en

THREE NR MIRF CARDS FNR THIS COMPNNENT ENTPY

o0 QFANIL20LIENIT1)41325,4T)
READL) +3ILNCONY) , InaB,71)
NN 42 Jel, M

&7 1TIUN=ICntY)
KCARNaXCARN & ICD(SYH
TELICDIS)I=4) 100,50, 44

&6 IFLICDIS)=6160,T0,T0

FOUR CARNDS FAR THIS COMPONENT ENTRY

80 QEADCL L HVLIRNIIN,1=],26)
DN §2 U=l 26

82 112t =1ant Yl
NG 56 J=27,7%

S& 1T203)=IRX{Y)
AN T 110

FIVF CAPDS FNR THIS COMPONENY ENTRY

L7 QFAN) GOILTIANITY o T3],426)
CHAN(LSILIRN{T1),1=27,50)
9" 42 Jzl,50

A2 17200 =12n(Y)
NN A& J261,75

46 [T2(2) =18k ()
LIS (Al Rale

SIX CAFNS FNR THIS COMPNNFENT FNTRY

TN QFAN(L L4 NLIRNLIT)In],26)
REAN(L,SHLIRN( 1) I=27,8C)
REANIT A (IRN(T) o151, 75)
N T2 Jsl, 7%

T2 17120011800 9)

WRITF ONF RECORD ON TAPFE 11,1C0(S1=]1,42+3

LN 4OITRLLL, 7T
T EPRMAT(I?2, 13944, 16,3110A2,2(A8)3A44240,A402A4,214200A3,2(2A4),A),
1206087 A, 2046 0A A0 20{A2:A08) 020A8) JA202A4031AG)JA2,244,0204,21A2),
7?(h"v7(‘60"’92‘7!‘0‘2’0‘2'3"5’ol’o?“"ola’
K2ECaKQEr f |
[FIXCD=ITI(11)1N2,106,102
17? XCP4oeXrNup § |
rpsfvLiy}
1% THLICRS)I=311C6,176,108
13¥6 4D TN 3NN



10/2%/6A FORTMAIN

g WRITE TWD RECARDS ON TAPE 11,1CO(%)ud,8,6

178 WRITEtL1,ANIT2
A FORMATOIAD 3UAGIoA20AT0AG A30AG 20A3) 02A00A1020A4092CA3) AL ,AG,A3,
1RO 2CALoAG) sAS A3 200 o AT A AL AG 20A3 Y JA2,A8 AL 12(A8) sAD AL,
22‘5'2'A“o‘Zo.QQ‘3Q3‘l”Ql§02‘~"|0.‘02'2."9“‘3.'Z‘quﬂ‘|0.2.
3244,A2,A4)
KREC=KREC C 1
GO TO 200
N
C FNDN NF NATA CAIDS
C
990 NN QO J=),24
ML 1T =ICD( Y)Y
nO 902 J=75,7)
92 IT1WI=1AKLY)
WRITELY1,7)ITY
KPFC=XREC € 1
FND FILF 11
REWIND 11
WRITE(3,S0NIKCARD KCOMP,KREC
S0 FORMAT(1MHL 4/, YOYAL CARDS PROCESSED s%15,5X,*TOTAL COMPONENTS PRO
1ICFSSEN =°13,8%X,'TOTAL RECORDS NN TAPE =°15,/7,% LAST RECORD ON TAPE
? CONTAINS ONLY 99990 ENTRY?)
50 TN 999

NAR NF CAINS TN PRACFSS EXCEFNS 6

TIOD

WS WRITE(3,571)

S$Y1 FNRMATY( 1M1,/ THE FOLLOWING CARD TYPE 1 IS IN ERRDR®,//)
WOITE(3,502)01ICNIT),1I=1,5) :

$172 FORMATIIXe1342XeT1392N0A&92X414,2%e11)
REWIND 11

999 CALL FXITY
FND

0003
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APPENDIX O
SOURCE CARD DECK FOR
THE BUOY COMPONENT DATA CARD-TO-TAPE PROGRAM
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(Limited distribution of this Appendix is under scparate cover)




APPENDIX P
COMPILATION LISTING FOR
THE BUOY COMPONENT DATA FILE RETRIEVAL PROGRAM

pP-1




DO

fa Je e

P 2Fe lin ]

SO

DO

NISK ONPFRATING SYSTEM/3460 ENRTRAN 360N~Fh=-431 31

PRAGRAM AL PINF PRINT PRINT NUT BUNY COMPONENT DATA

FACH COMPOINENT WILL WAVE 1 OR 2 PAGES WITH 42 NR 84
Aede FRICKSNNZTRC, TR NCT 194N CHARACTERISTICS

NIMENSION COMPIRI2) o IWMRDITLy T)oLWRN( TRy 7)o TITLFL(20), TITLE2(2")
REAN CNUDANENT NAME | IS8T

0N 1e Jel, 22
1N 9FADIL L HICOMNPLT ) TrLyB)
1 FORMAT{TX,RAG)

PEAD 2 TITLF CARNS

FAN{Y,2ITITLF
CFAN(1,2)TITLF?
2 FORMATY(2nAG)

SET TAPF 11, SFY COUNTERS,RFAD RECORDMAKE TFSTS

QEWIND 11
MAXC.=Y
XFND=?
NPAGE=z"
7?72 XPAGF=N
NCPE=n
27 a0
LA ANE N4 |
TF(J=MAXCI12,12,3P"
12 OFAN(1 1,30 (T1W4R0(1,J)eI=1,T1)
Y FORAMAT (12, 13,A40160T1cA2:72(A8Y,340602A40A40272A4,2(A2)0A3,2(2A4),A1,
120G9A23A3284 08330421 A2,A6) 02({A4) 0A2:7A403(AR)A2,2A4,2A4y2(A2),
2202401, 20A64A42),20784,42)4A2,31A8)A42(AG),AD)

IFCIWRND(4,J)1=9999)114,4M 0,164
T4 TFINCP)I1641A,1R
16 NCP=IWRI(1,J)
19 1FCIWRD(1,J)=-NCP)IN,20,30
2 IFLIWRN(S, J)1=3)27"0,2CC,2?
22 TFIKPASRE) Y2442
% ¥PAGE=)

FAMPANENT HAS TWN PFCS FOR EACH FNTRY

Y AN Lo ILMRN( T J)eIx],T5)

 CORVAT{AT3(AL) JA2, Al oAG A3, A4,2(A3),2A4,A1,2(A4),21A3),A1,A4,43,
1AL 2(A1 A4 ) A% oA, 20 A0) gAT G AL AL JAG 2(A3) gA24AG0AL2(AG)A3,A,
2784420460 302,46, A3, 2 A3) JAG,2A4,A1,446,2(2A4),41A3),2(A1,A4) A2,
I2844,A0,04)
6N TN 2¢cF

Y IF(J=1140 1,461,412

4"1 N TN I
47) KENN=INGQ

D-3



W0/22/AR FARTMALIN

OAOD

DTOD

HSOD

"1 A Ine

ﬁ)ﬂOﬂNFN' CHANGEDJWRITE OQUTPUT PAGE(S)

0

A1}

BACKSPACE 11
1£4J=1131,31,10N
GO ™D 202

NUTPUT ARRAY FILLEN.WRITE NUTPUT PASZE(S)

1w

(3

4

4

Jr =1

NPAGE=NPAGE € 1
WRITE(V,S)TITLEL 4NPAGF
FORMAT{IHL 474 1X020A4 026X, *DAGF *[4)
WRITELI(AITITLE2

FARMAT (1% ,20A4,7)

WRITE( Yo TI(COAMP{ I NCP)oI=1,yR)
FORNMAT( 36X, "COMPONENT = *AAL,//)

WRAITF 35 CHARACTFRISTICS FOR TOP HALF PAGE THIS COMP,

y?2
"
16
15
16
37
L)

19

P

61
*?
&3

LY

WORITEC I, I2)(INRD(3I,K)oKn1l,yJ)
FNRMATL S AUNY 10 NUMRER *°,T{FX,A4,' &*);
WRITEL 3,231 (IWRN(4eK)oKul,pJ)
FORVAT (? YFAQR/MANTH AVATLARLE &' 7(PXyl&e® #°))
WRITEL V1,34 ) INRN({ QK)o K=l,J)

EARVAY( * MANUFACTURFR &9, T{BX,AL," ¢*))
HRITFLIISHICIWNRD( T 4K}y 129,11),K=l,J)

FORMAT(* MODEL NUMRFR #°0,7(2A4,° #°))
WPITEL 3o 2R ({TWRDIT K)o I=212,13)K=l,d)

FRRVAT (! CNSTy NOLLAPS *°,T{4X 244, *%))
WPITE(ILATI(IWRN(14,K) oK=lyJ)

FNPVAT( RELIABILITY #°,7(8X,A4,° =t))
WRATTE (34300 L TURNIT (K)o T215,17),K=],J)

FORMAT( TYPE 0%, T{2X02844A2," #°))
WRITF{ Yo 301 (THRD(T oK) o I=10,19Y0K=],J)

FRouAT(? RANGE, LNW **,T(TXeA2,A3,° 7))
WRITEL 344N (1 THRNIT 4K} 1220421} ¢K=l,))

FNRRMAY(? RANRE, HIGH S, T(4X,2A4,* #7))
YPTTOL 3441V (L IWADIT oK) s 12229240 9K=1,yJ)

FUAMAT [ ¢ ACCURACY $9,T(3X,244,A1,"' ¢*})

MRITFI 32 L ITWRNITK)o1225,2T7)¢K=10J) "

ENRYMAT(* WTPUT CHARACTERISTICS ®*, T(2X42A40A2,° %))
WRITEC Y,V ILLTWRN(T oK)y [22R,3C)oK=]J)

ECQUAT (' SIZE 89, 7{I1X,A3,2A4," ¢9))
OV 34660 {{TWRAN(T,KI,Ix23],32)¢K=l,4J)

ErOMAT(® HEIGHTY ¢, T{5X,AdoAL,* #°))
WRTTEC 346510 (TWRNIT oK)y 1833340 K=],J)

€NOWVAT( DIAMETER ®f . T(EX A2,A4," #0))
WP TTFLA,6A) (LIWRNDIT (K)y1235,3A),K=]l,J)

FPRVWAT(* LENGTH ¢, T{EX,A20AG,* ='))
WETTE( 34TV TWRD(IT KoK=y J)

CrRMAT (Y HEIGHT S0, T{EXoAL,* ®*))
WNITE(Y1,62){TWRIT IR K) yKal S}

FOOVAT (! WIDTH &, T{EX,A4,* **))

0907



L0232 /40 FNRTMAIN

\Q
se
n
82
1)
%4
s
he
57

58

an
&1
42
"1

a6

55
'S

eNn

[aite]

24
?2%4
248
"=

O

21>
“7

"e

20

1 dad

WRITE( Vo4 CLTURDIT 4R, 139,410, Kel,J)

EORMAT( 'O DEPTH LIMITS 00, 7(2X,A2,2A4," @0))
WRITEL V4SOV CTIWRNIA2 4K) e Knlyd)

FORMAT( SURVIVARBILITY &9, 7(RX,A4,¢ O'Di
WNRITE( I R1M(TWRN(AYI K} oKl g )

FNRMAT(Y O CONSTRUCTING 80, 7(PR,A&," 91))
WRITEL3,82) LINRN(464K) Kulyd)

FORMAT( MATERIAL *2, T(BX A4,* o))
WRITEUIoRINCCTINAD(T oK) o Imb8y4T) gKu]l o))

EARMAT( Y CAPACITY ¢, T{2X0A2,2A4," ¢1))
WRITFU SO LLTINANIL oK), 1s4R,50) K],y J)

FORMAT(*r CODF TYPE &9, 7(2Xo2A60A2," %))
WRITFL A, S5 0L TMNANTT K)o 12%1,5204Knl,))

FOARMAT( ¢ ACCURACY, SPFEN &9,T(4X,A2,A4,° ""
WRITE( 3,581 LIWRDIS3,K) yK=lyJ)

FAKRMAT ¢ ¢ ACCHRACYy DIRECTINN 0, T(PX Ah,y" *9))
WRITE(LIGSTICLTWRNIT oK) o 1254,85) ¢Kul o)

EPQUAT (Y TYPE. SPEFD 8¢, T(6X,AboA2,* ¢V))
HRITF{ 3,52 ( TWRNIT (K)o I556,57) K=l d)

ENRMAT(Y TYPEy NIRECTINN #0,T{EX AL A2, *%))
WRITEL3,5AV((IHRDIT 4D o InSR 6N Knlgd) -
FARMAT( AITPUT, SPEFN 89 ,7(2X,2046,A2,° "ll
WOITEL 306N LLIWRDIT 4RI I=61eH3) 4Kl d)

EMRMAT (0 OUTPUT, NIRECTION ¢, TI2X42A49A2,* ©?))
WRITE( 2,610 LLIWRDIT K)o 1264965)4K=1,y))

FARMAT (N PIWER REQUIREMENTS €0, T(EXoA20A4,° ®'))
WRITE( 1,62V LINRN(AGIK) gK=1yJ)

FORMAT( ¢ AIOLOGTICAL TMMUNITY 9 ,7(8X Ake? &)
WRITFUA,ANNILTIWRNTIT ¢K) o I126T96R) K=,y )

FOOMAT(® RRFAKING STRENGTH 0, 7(SX,A4,43,° .
AP ITF{3,64)(TWON(AG,K) K=1,yJ)

FORMAT(Y RINYANCY MATERTAL ®',T(PXoAGy* *%))
WRITCU Y, ASILTWRN(TO oK) o K=l Jd)

FORMAT{*C CARRIER FREQUENCY &¢,7(8X.A4,* 7))
WRITEC3,A)ILINPN(TL oK) K1)

CHRMAT( NIRECTION RFFERENCE ', TIRX AL,y? &%)}

NE FIPST COMPNNENT RFEC, TEST FNR SECOND REC.FND 0OF TAOF

IF(KOARL) 204,204,212
IFIKFND=Q909) 2( 4,700,726
1F(J=T)2CR,210,21"

A0 TR 272

Ga TN 27y

WRITE SECNND BFC, 7 CHAR, NN TNP HALF & 42 ON ROTTOM HALF

WRITA{3,6TIILNRN (T 4K)o1=192) ¢K=1,J)

ENQVATL® NDISPLACEMENT &9, T{SX,A3,44,¢ ¢7))
W2ITF{V,ARNILWON(A,K) yKu] o))

CHRPVATL® ELECTRICAL TINYFGRITY @' T(PXoAb,? w?))
WOLITEL( R, 6 LILWRN(T oK) o Ixbo8S)Ke1,J)

FOOMAT(® FREQUENCY ®¢ ,T{EXoA4,A2,°' *7))
WORITFI o TMNULILWRIN(T K)ylmboT) oKl ,J)

FCRMAT(® LATEQAL NISPLACEMENT &° , T(TXoALl A&,* &)

n003%



\0/32/40 FORTYAIN

n
1%
"
18

END

SS0D

74

s
Th
7
R
70
an
a
a2
3
14
as
qa
97
an
19
n

"

Q1

6

WRITFU 30200 CLWROIA K ) 4 KelyJ)

FORMAT( MEDIUM ¢°,T(OX,A3,° ¢*))
WRITE( Y. T2)(LUMRNI9,K) oKul,yJ)
FORMAT ('O RESISTANCE CORROSION €%, TI8XoA4,* o))
WRITE( I 7N (LWRN(LOK) gKuly )

FORMAT({" CORRNSINN PRIT, BELNW ¢! T{OX A3, ¢7))
WRITF(Y,120)

FORMAT { 7,90%, 'CONTINUFD NEXT PAGE?)
NF TNP HALF, WRITF 42 CHAR NN ANTTAM MALF FNR THIS COwP,

UR|fk(3076"Cn"9('oNC”o"lo"o“’ﬂGE'
FORMAT( LML 379 30X, 'CNMPUNENT (CONT) = *8R4,26X,'PAGE *14,°' (CONT)*,

177}

HMRITE(Io 32 IWRD(I4K)oKu],J)
HRTTEC(Io TSIILUWRN{ 1L 4K} g Kn],yJ)

FORMAT (* STRETCH TN BREAK &%, T(9X,A3," @**})
WOITE( 3, 7HNCILWRN(T oK) I=12013)9Ks1,4J)

FOPMAT (! TIME CONSTANT 80, T(4X,244,° %))
WRITFU3 TTICCLNRNIT K)o 1214,15)yKnl,yJ)

FRAMAT(? SCOPE 2, T(TX ALl A4," #°))
WOITE( 37 LILMRN(T K)o I21601T)oK=1,4J)

FORMATY ! RUOYANCY ¢, TISXyA4,A3," *°))

WRITEL I, TAV(LWRN{ID,K}yK=10J)

FNUMAT(*S CARRNSTINN PRNT, ARNVE o0 ,T(aX,A3,* #9))
WRITF(3R™I({LWRN(T K)o I=19,2N)¢Ks],yJ)

ENGMAT( PONFR DUTPUT # i T{TX oAl AG," &)}
WRITE( 3,91 ) (LWRN{2]1,K)oK=lypJ)

ERAVAT (' ANCH'R RFLEASE ®9,T{OX,A3,* *%))
WEITFL 30R2IILHRN{ 22K} 4K=14J)

FAUMAT(? ANCHNR TYPE #! , T(RYX,A4L,* &¢))
WETITFU Y RIVL(LWRN{T oK) o 1223,24)K=],J)

FNRVAT{' ANCHNR WFKIGHT, POUNNS &9, T(TX, ALl 34" #?))
WO ITF( 3,341 (LWRO(T K)o [225,248)K=]l,J}

FOUMAT(® ANCHOR CNST, NOLLARS ®°, T(7XosAl,A4,° *9))
WOITE( Y4 RG)I(LURN(?TK)yK=]yJ)

ENRVAT( ANCHOR CHAIN ¢, T(BX,A4,* #?))
WOTTEE Ao PAYLLUWRN(7294K) oKl o)

FARMAT(*N ANTFNNA $°9,T(CX,43,° ¢°}))
WOITE(3,87)(LWRN(29,K) 4Kxl,yJ)

FORMAT (¢ AVFRAGE TIMF, SPFFN ', T(EXyA&,"' ¢'))
WETTEL 3, R {LWRN{INK) yK=l,eJ)

FOPVAT(? AVR, TIMF, DIRFCTINN o9, T(EX,AL,° ¢9))
ARITE( I RO)(LNRD(IL oK) yK=1,yJ)

ECRMAT(C AUYTILLARY FLOATS #9,7(cX,A3,* &%)}
dOITE( 3, LLLWRANIT ¢y [232,33)4K=1,J)

TAPVMAT (Y AALLAST MATFRIAL ¢?,7(TX,A4,AL,* ¢'))
AYITEE 3,91 YL ALMRN(T oK) o [234,435) K=l ,J)

EPAMAT(? AALLAST WETGHT €0, T7(%X,A6A3,* 81))
NRITFL 3,921 {LWRN(IAK)oK=]l,yJ)

FRRUAT(C “ONULATINN TYPF @8 ,7(0X,A3," ¢0))
WPITE( 3,3 ({LWRDIT oK) o [23743R) oKwl o d)

ECRUAT( ! BAND WINTH #9,7(6XyA20A4,°" ®°))
WRTTF( 3,960 0 {LWARANIT ¢ K)o T=39,40),K=],oJ)

FrEVMAT(?! CAPACITY A/H 80, T{TX AL A&,y" **))

0NN4
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yTY
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90
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18

134

112
1va

11a

WRITE( 3,95 ) (L (LWRO(T oK)y T124],42),K=l,d)

FORMAT(? CHARGING SYSTEM &%, 7(SXo A4y AY,* *%))
HRITFE 1496 ) (LWRN(43,K) ,Kel,J)

FNRMAT (¢ FFEICIENCY S, T(RXyAL," o))
NOETF Y 0T LR WRNET (K)o TubdybS)yKul )

FORMAT (Y DATA RATE €', T(4Xo2A4," o))
WRTTEL3,00) (LWAN{&A,K) o K=lpJ)

ENQUAT{ ' NRAFT S0, T(PX, A4, @0))
WROITFI A, 991 ((LNADIT oK)y =T 6R) oKulyd)

FORMAT(® FUFL S, TlEXoARA2,0 *0))
WPITEL I IO ILURNISAG K) yK]1,))

ECRMAT( *AINTFRROGATION SFCURTTY @0, T(RX,AL,* &19))
WEITREALINII(LUWRN(SOK)yKnly )

FORVAT( MAST HEIGHT &' ,T{O)x,A3,¢ ¢¢})
WRTITFE A, 1020 {LMRN(S] yK) oK=l,J)

FORMAT (¢ MAST DIAMFTYER &0, T{OX,A3," &t )}
WETTECR, 1DV CLURNIS2 K)o K=l 4 )

TORMAT(Y  MONRING NDEPTH CONTROL $9,7(0X,A3,¢ #¢))

AV T R, 1 G (LWRN(S3,K) oKl J)

FIOMAT( ' REDUNDANCY ¢°® ,T{aX,A3," *¢)})
WRITE(I,176) (LURN(S4,K) K] ,J)

FRRMAT (¢ STORAGE CONE 0, T(RXoAN,* #?))
WRTTE(IGINA)ILILURNIT ¢K) 4 18855,88) 4K=],J)

FNRMAT(* STNRAGE TYPE &', TlaX,2A4," #'))
HETTE (30107 ILURDLT 4X) 1257 ,52) 4K=1,J)

FRRMAT( Y QCEL CAPACITY #0 T(TX Al AG," *%))
WRITE( A, 1NA){{LWRN{ T K) 4 1259,£0) ¢K=]l,J)

EaRVAT (Y SAMPL ING RATFE #9,T(4X,244," =)}
HRITFIN, 1) ILWRN{ [ oK), I26])9K2)4K=],4J) :

EARMAY (0 SCAN RATE 0'.7(5x.2A4.' '}

WRITF{3,11M)(LWRN{AA K]} K=x],J)

FroMAT(* STATIC STARILITY ANGLF "o?l°!oh3.' s0))
WRTITFEI, 111 (LWRD (A% ,K) ,K21,J)

FNRWAT (¢ SWIVFLS ®',7(CXyA2,* ®*})
WATTHEA 1L 20U LWRDI T 4K ) g T=AG,66) ¢ K=l 4 J)

FODMAT(SCTATAL MANRING CNST, & *¢ ,P{EX,AV,A3,0 =7))
YRATTE(U 1IN ILNEI T oK) g 136 T46RB) 4Kl ,J3 .
FARVAT( ] TRANSMIT INTERVAL 0, 7(7Y¥,A1,A6,? &)}
WITTELI, 114 0 LIWPOIL T K), 1269, 77} K=1,J)

C(0 4AT {0 TAANSMIT DURATION ®,T(7X,A1,44," ®¢))
WOTTECTo1IS)CILARNIT K)o T=T14T3) 4 K=1,4J)

EORWAT R PAWER &9, T{OX,A2,7286,° ¢*})
APTTEI 3 LRI CILARNL T oKD o T2T4e 76} 4K=21, )

ENDYAT( FUNCTION &%, 7(6Xy82,84,° 7))
WO 20

PEWIND 11

CALL FYLY

FND
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APPENDIX Q
SOURCE CARD DECK FOR
TRE BUGY COMPONENT DATA FILE RETRIEVAL PROGRAM

(Limited distrioution of this Appendix is under separate cover)




ek -
pins - e . . - —— f <
COCUMENT CONTROL DATA- R & D ‘ \ F
. - s - PP . . Y
; i . Y
4 o .o
' L [ USRS R Y
UNTTED STATES COAST GUARD I
|
o i s e e .
L N Y R
i
:
COMPUTER PROCRAMS FOR NATIONAL DATA BUGCY SYSTEMS SINULATION & CCOST XOIJELS
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‘; R TRORG R nare, sl mahis!, lasr ngady 4
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' - . N ey ~ i
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; Ll RISTRIBG TSN STATEMERT
: This document has been approved for public release and sale; 1ts distribution ;
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§‘1~SU99LEMEI'-,TARY NETES il.: SPONSTRING MiLITARY ACTTivITY ¢
: i !
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i . UNITID STATES COAST GUARD ¢
4 + 3
¢ i P
T AESTRAGT (S i
N :
'Ehiﬁ document is div Jed into three sections to loglbalay esent a differen: i
level for three sets of readers, Section 1, General Descriptions of Doy Computer
§ programs and Data, provides s comprehensive summary of the computer programs and !
i data developed., This section is primarily for a management overviaw and is intended)
; to present computer program capabilities and data descriptions with a minimum of '

¢ the related details, -~ Included in Section 1 is a descripticn of the:

i (1) Integratec Buoy Deployment Cos. Mocdel Program

(2) Procurement, Maintenance, and Replacements=-Cost Model Program
(i) 10-year TDP Financial Plan Program

(4) Buoy Gomponent Characteristics.Data File

(3) Fleet Mumerical Weather.Central Depth Data.

s o

i e TR

Section 2, Computer Programs Operating Instructions, is for thosc persons
desiring another level of detail about the programs. This section preseuts the Ia-
formation necessary to prepare data card decks and operate the computer programs. g
It is assumed that the reader of this section is familiar with basic automatic !

)
¥
!

e -

datg processing.
! ! ection 3, is the Maintenance Programmer's Manula for the programs and da:c.
described. TlLis section is for an experienced FORTRAN programmer ond is supplemcate:!

1]
i E with appropriate flow diagrams, compliation listings and tape dunmps
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